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in determining your particular needs 


in applying the product to your processes 


EPARED SIZE + 


to assure consistently uniform results 


it's not the per pound of Prepared Size 
eee what it costs you per fon of 


paper! Remember this next time you 


order Prepared Size—and call on Hercules. 
The 


ras you get at no extra cost are 


whaf help you keep production costs 
down... keep output and quality up! 


HERCULES POWDER COMPANY 
967 King Street, Wilmington 99, Delaware 


MATERIALS AND CHEMICALS FOR PAPER 


PPO-4- 


Alton: container and box board 


The Alton Box Board Company at Alton, Illinois, is one of the finest and most modern cylinder board 
mills in the country. Its reputation for quality and production is world wide. Four Beloit machines are 
employed in the production of such products as box board, container board, straw corrugating and others. 
The latest installation was the huge 216” Altonian, world’s largest cylinder board machine. Beloit has 
made paper machinery for leading mills since 1858.—Beloit Iron Works, Beloit, Wisconsin. 


WHEN YOU BUY BELOIT.;.YOU BUY MORE THAN A MACHINE! BE LOIT 


PAPER MACHINERY 


For practical help on low x 
of making colored liner d, consult 


NATIONAL TECHNICAL SERVICE, 


NATIONAL ANILINE DIVISION * ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N.Y. BOSTON + PROVIDENCE /- 


PHILADELPHIA * CHICAGO + SAN FRANCISCO + PORTLAND, ORE. 
GREENSBORO + CHARLOTT 


E + ATLANTA +» NEW ORLEANS « CHATTANOOGA + TORONTO 
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certify: | make Rrown or 
witabthinh a fact 
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For first rate performance 

on all grades of paper or board, 
Langston Slitters and Roll Winders 
are unbeatable. Ask for details. 
Samuel M. Langston Company, 


Camden, New Jersey. 


angston 
SLITTERS AND ROLL WINDERS 


4A 


IT 1S OPERATING RESULTS THAT COUNT 
IN A RECAUSTICIZING PLANT 


piece of equipment — slaker, causticizers, thickeners, filter, scrubber, 
: kiln, etc. to work in unison to produce more uniform operation with 

ese? pasa ¥ . . 
. He FERICAN ‘ e Controlled particle size of (CaCO;) which makes for 
* GENERAL A ENT : very rapid settling. 
~ «EQUIP 
Oo FILTERS ig : . 
5 evAPORATORS : e Lower lime consumption 
e 

DIGESTERS ; 
: TURBO-MIKERS . e Cleaner white liquor to digesters 
° KILNS : 
e SLAKERS is 
é aLow TANKS ; e Lower soda losses 
: THICKENERS : 
. BINS ° enh li il : 

ri n 
. sizetS : etter lime kiln operation 
N e 

; STORAGE TA 3 
“ egies ee @ ° @ 
yp 


If you are considering a new plant or the modernization of an 
> 


old one, consult a General American engineer. Get the benefit of 
high overall efficiency and low cost operation 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Process Equipment Division 
SALES OFFICE: 10 East 49th St 


., Dept. 820e, New York 17, N.Y 
WORKS: Sharon, Pa., East Chicago, Ind. 
OFFICES: Chicago, Cleveland, Louisville, Orlando Pittsburgh, St. Louis, 


PROCESS EQUIPMENT 
DIVISION 


Sharon, Washington, D. C. 
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Process know-how and correct design engineering, permit each 
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The Secret Born in a Darkroom 


In 1802 two Englishmen—Thomas Wedgwood 
and Sir Humphry Davy—published a paper 
that was to make history. They described 
how, in a darkened room, they had made pro- 
files by casting shadows on paper moistened 
with nitrate of silver. But when exposed to 
light the silhouettes soon disappeared. Not 
until 1835 did another Englishman, W. H. Fox 
Talbot, devise a way to make a photographic 
image permanent. And it was more than a half- 


The dramatic story of paper is told in the sound-and-color film, “Paper — Pacemaker 
and in a book under the same title. Both are presented by F. C. Huyck 
& Sons as a tribute to the Paper Industry. The book will be sent free upon request. 


F.C. HUYCK & SONS * Aguwcod Ii» RENSSELAER, N. Y. 


y 


of Progress,’ 


century later that George Eastman introduced 
his first small hand-held camera, followed it 
with transparent, flexible roll film and special 
papers, and made photography available to all. 

Modern photography has vastly expanded 
printing and publishing,and has increased enor- 
mously the uses of paper in business, educa- 
tion, government, science, and the arts. Thus 
the secret born in a darkroom greatly stimu- 
lated the growth of America’s paper industry. 
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Production was given this sizable boost by The 
Ruberoid Company with a minimum of plant 
alterations. Lukenweld Jacketed Steel Drier 
Rolls were installed at the dry end of two of its 
machines producing roofing felt and flooring. 

In one machine of 54 ordinary type driers, 


10 Lukenweld Rolls were added and 2 of 


the original 54 rolls were converted for 
cooling. A plant executive writes, “We can 
safely state that tonnage increases up to 25% 
over former production capacity have been 
achieved. This indicates an improved drying 


LUKENS 


LUKENWELD 
DIVISION 


* 


10 Lukenweld Jacketed Steel Drier 
Rolls were added in this 3-high addition 
to a 2-high machine at The Ruberoid 


Company, Gloucester City, N: J. 


rate of over 56% per Lukenweld Roll.” 

The Lukenweld Jacketed Steel Drier Rolls 
in both machines carry 150 psi. steam pressure, 
yielding temperatures of 360°. The older rolls 
work at only 60 psi. 

To help increase your paper machine produc- 
tion, we'll supply the rolls you need, a drier 
section or a complete machine. Bulletin 358 tells 
you more about Lukenweld Jacketed Steel 
Drier Rolls. For a copy, write Lukenweld, 
Division of Lukens Steel Company, 501 Lukens 
Building, Coatesville, Pennsylvania. 


Come see us at the Metal Show in Cleveland, October 17-21, Booth 503. 
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EMBOSSING MACHINES 


Send for Pamphlets on: Standard Engraved - Paper Roll Embosser inserted 
COATING in Bag Machine Line. Shown from operating side. 
TREATING Pressure provided by air cylinder to determine 

LAMINATING depth of embossing. 


FRANK W. EGAN & COMPANY 


BOUND BROOK, NEW JERSEY 


DESIGNERS AND BUILDERS OF 


TREATERS AIR DRYERS SATURATORS 

GUMMERS WAXERS PRINTERS 

LAMINATORS COATERS EMBOSSERS 

CREPERS FESTOONERS WINDERS 
AND 


SPECIAL MACHINERY FOR PAPER CONVERTING 


EXPORT DIVISION: 


The Heath Company, 150 Broadway, New York 7, New York 
Cable Address: “HEATHTECH” 
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No. 00 


eine No. “00” HypRAFINER is the newest 
member of the Shartle-Dilts HyDRAFINER family-— 
the smallest of a family of four different sizes and 
capacities. The function of the HYDRAFINER is “to 
develop the inherent strength of the fibers” by a 
bruising and brushing action, and to serve as a 
secondary defibering medium for such pulps as 
groundwood and other similar furnishes. 


The No. “00” HyDRAFINER develops the strength 
of from 5 to 20 tons per day depending on the 
grade. It can be used on practically all grades and 
has proved itself particularly applicable in low- 
tonnage systems. 


To operate on a balanced refining basis and 
Hydrafine your stock; split the operation between 
HypbraFINERS and jordans. Discard beaters entirely 
—install HypRAFINERS—and Miami Jordans for 
complete and balanced fiber treatment systems. 


CONTACT SHARTLE OR DILTS 


SHARTLE BROS. MACHINE CO. 


MIDDLETOWN, OHIO 


DILTS MACHINE WORKS 


FULTON, NEW YORK 


Divisions of 
THE BLACK-CLAWSON CO., HAMILTON, OHIO 
Western Sales Office: Mayer Bldg., Portland, Oregon 
Associate: Alexander Fleck Limited, Ottawa, Canada 
Subsidiary: B-C International, Ltd., 16 Catherine Place, 
Victoria, London $.W.1, England 


“‘Duotrol’’ Shartle plug-adjuster 

permits electric or manual adjust- 

ment of jordan or HYDRAFINER 

plugs. Will automatically back 

off the plug if anything should 
KOHLER SYSTEM stall the action. 
EQUIPMENT 


PRODUCT OF DILTS 
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YOUNGEST OF A 
FAMILY OF FOUR 


practically all grades, and 


Capacity range: 
treatment desired—5 to 20 


depending on 
tons/24 hrs 


Capacity range: practically all grades, and depend- 
ing on treatment desired—10 to 30 tons/24 hrs. 


No. ] 


Capacity range: practically all grades, and depend- 
ing on treatment desired—15 to 40 tons/24 hrs. 


No. 


Capacity range: practically all grades, and depend- 
ing on treatment desired—30 to 150 tons/24 hrs. 


No. 


9A 


G@RESEARCH | 
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1 lite wader Tiesto 


, THE DORRCO CLARIFLOCCULA TOR 


“(be Dorrco Clariflocculator is a two-in-one unit 
providing mechanical flocculation coupled with 
continuous sedimentation and clarification .. . 

all in a single compact structure. In operation, solids 
are continuously withdrawn from a central sludge cone 
and a clear effluent is overflowed peripherally across 
a weir extending completely around the tank 


Name ———_—__—_ nnn 


: tor. 
: Clarifloccula 

: ‘ 30! dia. Dorrco 

Equipment: One 


f Solids 
it Sap races from pape ye eanis se 
ee tain 17-14% clay; Sa 
other ie ee Alum and activated 

r Ma 
Chemicals Used: Pape 
silica. 


The case history at the right is based on Dorrco 
Clariflocculator operation 


Sludge 
So } 
Solids —Ibs. /\,000 go ‘sees 
Feed Effl. Sludge Recovery 
Test No. ee 


5 0.43 
35.69 98. 45 
5 Bieq ete 43.82 97-8 0.83 
“AGL Ne Se 0.34 

A S50 ae 25.98 97.6 


sl. 
ad groundwoo 

is sulphite an to 
Ee oe dissolved uehaies 7 
e but the floccu d produces 


at a large Wisconsin 


Paper Mill. At this mill, alum is added in the paper- 
making step to hold pH at 4.2 for best paper machine 
operation. Similarly, activated silica is used in a 
sufficient amount for best fiber retention on the wire 


Consequently, no additional flocculating reagents are 
necessary, although in other 


required for optimum results. 


cases they may be 


Regardless of the exact nature of your white water 


problem, there’s a good chance that the ability of the Dorrco 


Clariflocculator to recover flotable and non-flotable material 
simultaneously .. . 


* Name on request. 


may mean money in your pocket. 
Why not check with a Dorr engineer? 


THE DORR COMPANY, ENGINEERS | 
570 LEXINGTON AVE., NEW YORK 22, N.Y. 
ATLANTA * TORONTO + CHICAGO 

DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 


SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22,N. Y 


ASSOCIATES AND REPRESENTATIVES a 
Dorr Technical Services and Equipment Are Also © 
Available Through Associated Companies and Rep- : 


resentatives in the Principal Cities of the World. 
Names and Addresses on Request. 
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THOROUGH AIR 
WASHING 


@ That Saves WATER 


@ That Saves PUMP POWER 


@ That Saves MAINTENANCE 


@ That Aids COMFORT 


@ That Aids PRODUCTION 


) 


AIR WASHERS 


PACKED with Helpful, 
Authoritative AIR FACTS!! 


FAN ENGINEERING, 5th Edi- 
tion, is a “‘must” for any engi- 
neer! Has 808 pages of prac- 
tical information on every phase 
of air handling! Endorsed by 
leaders in the air conditioning 
field. Pocket size. ORDER 
Be Only $6.00 Postpaid in. 


“Buffalo”’ Air Washers are paying their way in paper 

mills through supplying the kind of air employees 
need for comfort, health and efficiency—and the air that 
aids product quality and uniformity. 


The “Buffalo” Air Washer provides cooling, heating and 
humidifying, as well as thorough air washing. Spray 
water for humidifying, cleaning or evaporative cooling is 
only about 24% gal. per 1000 cfm—and the low nozzle 
pressure means that the pumps and pump motors are small 
and economical to operate. Maintenance requirements are 
simple. It will pay you to investigate this simple way to 
improve plant safety, comfort and efficiency! 


STAN EMEINEERING ~ BUFFALO FORGE COM) 


WRITE TODAY for the 
facts on “Buffalo” Air 
Washers. Request Bulle- 
tin 3142-D, right, on 
“Buffalo” Air Washers. 
Pick the unit YOU need! 


= TA 


528 BROADWAY “ ; BUFFALO, N. Y. 


Canadian Blower & Forge Co., ale ee hence Ont. Branch offices in all Principal Cities 


VENTILATING AIR WASHING AIR TEMPERING INDUCED DRAFT — EXHAUSTING 


FORCED DRAFT COOLING HEATING j _ PRESSURE BLOWING 
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Weyerhaeuser gets 


alvanced-enginee 


EACH CONTROL CABINET 
INCLUDES: a 2-pen DYNALOG 
temperature and pressure 
recorder; 2-pen acid circulation 
flow recorder; totalizing steam 
flow recorder; cam schedule 
steaming controller; cam sched- 
ule relief pressure controller. 


in this 


FULLY-AUTOMATIC DIGESTER CONTROL 


WEYERHAEUSERS new magnesium-base 
sulphite cooking process at Longview, 
Washington is completely controlled by 
highly-efficient Foxboro units like those 
shown above. Digester heat input and gas 
relief are automatically regulated so that 
cooking temperature and pressure follow 
exactly prescribed schedules from start to 
finish of every cook. 


In specifying Foxboro Instrumentation, 
Weyerhaeuser gets the full benefit of all 


~~ Reg. U. S. Pat. Off. 


SYSTEM 


the latest and most advanced instrument 
features. In addition, they get every advan- 
tage of Foxboro plant-engineered control 
cabinets ... efficiency, versatility, conven- 
ience and modern appearance. 

Foxboro engineered units are available 
for any type of sulphite or sulphate digest- 
ers. Get complete details... for closer 
control in pulp cooking. Write The Foxboro 
Company, 78 Neponset Avenue, Foxboro, 


Mass., U.S. A. Branches in principal cities. 


AUTOMATIC 


DIGESTER CONTROL 
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SAVE ON POWER 


IMPROVE STOCK CONTROL 


CUT OR HYDRATE 


REDUCE BEATING CYCLE 


LOWER MAINTENANCE 3 


This is only part of the record of this “mighty mite of stock Features 


preparation,” this “Jack-of-all-trades” Refiner. 


Among the more than 500 now in use: Small Floor Space <— 920542 ancladine 


In a glassine mill, one 60 H.P. High-Speed Refiner motor base. 
eliminated the need for three lava filled beaters. 
In another, two 60 H.P. High-Speed Refiners have re- ELT a MO 8 OTD RS Ae 


part of main casting. 


placed one 200 H. P. Jordan — and resulted in improved 


formation of the sheet. Sliding Shell — eliminates endwise mo- 


On high-quality ledger, one 40 H.P. High-Speed Refiner tion of plug. 
refines stock at a range of 300 to 550 lbs. per hour (and 
replaces a 80-100 H.P. unit). Adjusting Mechanism — handwheel 


These are only a few of the applications possible — on rag and scale simplify adjustment. 


furnishes, book papers, ground wood screenings, condenser 


: Split Shell — makes i ti fill- 
tissue, waste paper for board. Poe Ph eect eee pias eas 


ing easy. 
Write for Bulletin EDJ-1011A or ask your Jones represent- 
ative how the Jones High-Speed Refiner can produce savings Clean-out Doors — built in sand and 
for you. junk trap easily accessible. 


H-1 


E. D. Jones & Sons Company, Pittsfield, Mass. 
BUILDERS O F QUALITY STOCK PREPARATION MACHINERY 
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MARATHON IN CANADA 


Ferdinand Kraft 


A LITTLE over two years ago operations were started 
in one of the finest sulphate mills in North America. 
This plant was erected in Canada by the Marathon 
Corporation during the war and the period following 
it, with a definite objective in mind. 

For considerable time concern had been felt by 
many American pulp consumers as to the depend- 
ability of their chief raw material source. In partic- 
ular, paper and converting mills located in the eastern 
and central states observed with anxiety the depletion 
of the coniferous wood resources in their parts of the 
country. Marathon, who are heavily engaged in the 
manufacturing of food packages and similar products, 
recognized the advisability, if not necessity, of secur- 
ing for itself a supply of suitable wood pulp from 
which the converting plants could be fed, irrespective 
of any future market conditions and the instability 
of European supply sources. 

Wood in sufficient quantities to sustain a new pro- 
duction unit is found on this continent today only in 
Alaska, the south, and perhaps on the west coast, all 
districts which are quite distant from Wisconsin. It 
was, therefore, very fortunate that one of the few 
remaining limits in Ontario could be acquired on the 
north shore of Lake Superior along the Pic River, 
only about 300 miles from here (Appleton, Wis.) as 
the crow flies. 

_ These limits contain good Canadian timber, pre- 
dominantly spruce with some jackpine and smaller 
quantities of aspen. Peninsula Harbor, near the 
mouth of the Pic, furnished a site for the mill and 
town and has the advantage of providing for trans- 
portation by water, goods to the plant and finished 
pulp to the mills of the parent company (Fig. 1). 


Ferpinanp Krarr, member TAPPI; Technical Director, Marathon Paper 
Mills of Canada Ltd., Marathon, Ont. 


DOMINION OF CANADA 


UNI TED STATES OF AMERICA 


LOWAN ~ PEs TS IN OVERS: 
aS 


SS 


Map showing location of Marathon, relative to 
mills of parent company 


Fig. 1. 


14 A 


Fig. 2. 


Slasher mill and barking drums 


The selection of this site was decided upon only 
after a detailed survey of its natural advantages had 
shown that they outweighed possible shortcomings. 

Generally, without including special industrial fea- 
tures, the most important factors to be thus valued 
are: Cost of raw materials, labor, fuel, water and 
power supply, living and transportation conditions, 
cost of maintenance supplies, taxes, legal requirements, 
and cost of construction. 

It was thought that it might interest you people 
to hear a little about this new plant and its equipment, 
and also about the town which was built at the same 
time and is today the home of about 2500 people. 


Wood Handling 


In spring, the wood comes down the Pic River and 
is towed from there eight miles to the mill in large 
bag booms. Experience has shown that the mixture 
of the various species is Just about right for producing 
pulp of the desired quality and no segregation has been 
attempted. A compactly designed slasher mill reduces 
the 12-foot bolts to 4-foot pieces which are immedi- 
ately dry-barked in three 12 by 45 feet Horton bark- 
ing drums of the suspended type (Fig. 2). 

This dry-barking is quite efficient and has been 
operated continuously at a rate of some 1400 to 1500 
cords per day. During the barking season the mill is 
supplied with wood from the Lake, the remainder 
being stored in five piles. One of these piles will 
later on be reserved for’ deciduous wood and further 
separation can be accomplished if desired. It is per- 
haps worth mentioning that, under the climatic con- 
ditions of northern Ontario, there is very little drying 


(continued on page 16 A) 
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R. T. VANDERBILT co. 


230 Park Avenue, New York 17, N. Y. 
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(continued from page 14 A) 


of wood in pile storage, except for a thin surface layer. 
The average wood moisture for May to October, 1948 
with wood direct from the Lake was 44.2%, whereas 
the average test for November to March, 1949 on 
logs from storage was 43.4%. 

Reclaiming during the winter season is done with 
two cranes (grapple and chains) and we may work 
from one pile or from two simultaneously. <A long 
cable conveyor transports the logs to a wet barking 
or washing drum which is installed immediately ahead 
of the chipper. This drum is similar to the already 
mentioned dry units but there is a fresh water spray 
on the discharge end and recirculated water on the 
inlet. The temperature of this water is kept around 
60°F. and we obtain satisfactory removal of sand and 
residual bark. The retention-time, however, is too 
short to thaw out frozen wood and this wet-drum is 
no substitute for a hot pond. 

The logs are chipped with a Carthage 10-knife ma- 
chine, having a 110-in. disk and running at 360 rpm. 
The capacity of this unit is large indeed and we put 
through normally 50 to 60 cords per hour, so that the 
weekly mill requirements can be satisfied with less 
than 72 hours of chipper operation. 

The quality of the chips has not been entirely satis- 
factory and there is some objection to a rather high 
percentage of oversized pieces. To rectify this situa- 
tion, chip screens and a rechipper are presently being 
installed. 

Five large chip-bins, each holding about 240 cords, 
serve as storage and give a good reserve in the event 
of a major chipper breakdown. These bins are of 
the saw-tooth type, hardwood-lined, and each have 
five sections to discharge their contents on a set -of 


——————— — 
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PLANT ROOM RM. ROOM | ROOM PLANT 


BR STOCK 


wasn 
HEAT 
RECOVERY 


OIGESTERS 


SCREEN MACHINE 
ROOM ROOM 


BLEACH |TURBINE |EVAP CAUSTIC RECOVERY 
ROOM ROOM 


LIME KILM 
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EXIST. MAIN MILL BUILDING LAYOUT 


MARCH 1949 


Fig. 3 


five parallel conveyors, of which, each passes along 
the corresponding section of every bin. Chip-feeders 
control the flow. It is thus possible to withdraw chips 
at will from any section of any bin and to charge the 
digesters, if desired, with a relatively closely controlled 
wood mixture. 


The five parallel conveyors transfer their loads to 
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a wide rubber belt which passés over a Fairbanks- 
Morse weightometer, on its way to the digesters. This 
weightometer has given good service and plays an 
important role in our operations. 


Mill Layout 

Before we enter upon the description of the mill 
itself, I wish to mention that, perhaps for the first 
time, an attempt has been made to locate all the 


Fig. 4. Digester operating floor 


manufacturing units, such as steam and power plant, 
laboratory, offices, machine shop, and mill stores under 
one, roof (Fig. 3). 

It goes without saying that considerable planning 
was needed to arrive at a layout which is practical as 
well as convenient and economical. An appreciable 
degree of success was achieved and the numerous ad- 
vantages of such an arrangement have been accepted 
with great satisfaction. 


The Digester House 


We have seven digesters of 3260 cu. ft. capacity 
which yield about 814 tons of unbleached slush per 
cook. They are insulated and equipped for circulation 
and indirect heating. The seven blow lines join to a 
single pipe through a seven-port Sandberg valve. At 
the beginning, some difficulty was encountered with the 
operation and maintenance of this special valve but 
this, however, has been overcome (Fig. 4). 

Instrumentation in the digester house is rather com- 
plete and operation is almost fully automatic. After 
considerable experimenting we have found it best to 
charge the digesters with a predetermined weight of 
bone-dry wood and add cooking liquor on the basis 
of a percentage which may be altered from time to 
time as conditions require. The liquor volume is dealt 
with en the same principle. The chip-weightometer 
is, of course, the equipment on which all this control 
rests, and digester filling is governed by its integrator 
control installed at the operating floor. There is, 
however, one phase of this technique that we are try- 
ing to improve. That is the quick and reliable deter- 
mination of the chip-moisture. While we have 
achieved a certain degree of success we have not yet 
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NO! 1! we don’t mean that the various labor saving 
devices found in Downingtown machinery will give your mill hands “‘time to bum,” but they 
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found exactly what we desire. White and black liquor 
flow to the digesters by gravity, the volume being 
controlled by automatic filling devices. 

Every digester has its individual control panel in 
which are installed the pressure-time steam controller, 
the automatic-relief instrument and circulation dis- 
charge pressure-recorder. There is one temperature- 
bulb which is inserted in the digester proper and not 
in the circulation line. 

This location was chosen for any eventual necessity 
of direct steaming without forced circulation and this 
in turn led us to select steam flow control by pressure 
rather than by temperature. Experience has shown 
that forced-circulation can be adjusted to give com- 
plete temperature uniformity throughout the digester 
at all times and a temperature steam-control would, 
under these conditions, perhaps be preferable. In 
direct cooks this uniformity does not exist and it is 
at such times that pressure steam flow control is better. 

Our efforts have been so successful that the whole 
cooking operation could be put on a strict time-cycle, 
and while we still sample the pulp shortly before the 
blow we find it very rarely necessary to advance or 
delay blowing by a few minutes. As an illustration 
of the results obtained, I may mention that the weekly 
standard deviations from the desired permanganate 
number run generally in the neighborhood of 1 point. 

The blow tank has a capacity of about 21% cooks. 
It is equipped with a Foxboro dilution-controller and 
a level-indicator. 

Blow heat is recovered in an American Heat Re- 
claiming system which is also fully automatic. The 
instruments consist of a temperature-controller for the 
blow-tank jet-discharge and the clean, hot water. The 
heat transfer takes place in two parallel spiral, heat- 
exchangers. The clean, hot-water-tank has a level 
indicator, 


BROWN STOCK 
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Fig. 5. Brown stock washing system 


Pulp Washing 


For the washing of the brown stock there are in- 
stalled two rows of 8 by 12’ Sherbrooke vacuum 
washers, with four effects in each row (Fig. 5). 

This equipment is preceded by two Sherbrooke pre- 
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knotters, fed from headboxes equipped with automatic 
level control, consistency regulators and Sherbrooke 
stock meters. Each of the eight washers has its own 
filtrate tank with level-recorders and the first stage 
has, in addition, a Baumé and temperature recorder. 
Fresh hot water flow to the fourth stage is automati- 
cally controlled and there are flow-indicators on each 
intermediate transfer pump. 

Continuous brown-stock washing was first intro- 
duced in the southern United States and it has been 
generally believed that the interference by foam would 
in other sections of the country be less serious than 
in the South. There is not much information avail- 
able in this respect from Canadian mills but we know 
already that Jack pine, in particular, can be as ob- 
jectionable as the southern pines and sometimes per- 
haps more so. This nuisance has, however, been 
overcome through the installation of special foam- 
tanks and there may also be other ways to deal with it. 


Rifflers and Screens 

Following the manufacturing process, we come now 
to the rifflers and screens which have been installed 
both for brown and bleached stock. The rifflers con- 
sist of eight channels 8 feet wide and 72 feet long and 
are being operated at 0.35% stock consistency. 

Smythe all-metal flat screens with chromium-plated 
bronze plates for brown stock and stainless-steel or 
Inconel plates for bleached stock give us a very clean 
pulp. Screening-capacity provided by 448 plates for 
the brown pulp and 280 plates after bleaching is 
ample indeed. 


Pulp Bleaching 


Bleaching of the pulp is one of our major operations 
so that we may be justified to treat it a little more in 
detail. The object, of course, is to obtain the bright- 
ness which the trade requires, without sacrificing too 
much of the pulp’s strength and, at the same time, 
keep costs and pulp shrinkage at a minimum. 

We all know that in pulp bleaching four principal 
operations must be performed which are, in natural 
sequence, the preparation of the noncarbohydrates for 
removal, their extraction, brightness development and 
brightness stabilization. The nonecarbohydrates are 
made amenable to solution through the action of ele- 
mental chlorine. The extraction of these so-called 
“lignin chlorides” is done by means of caustic soda. 
Calcium or sodium hypochlorite produce the bright- 
ness, and mineral acids serve for its stabilization. 

It is essential that these reactions be performed 
separately, so that a bleachery must have at least four 
independent stages. It is further necessary to elimi- 
nate thoroughly all solubilized-matter before the next 
step is taken and this is done by means of vacuum 
washers or high-density filters. Better results are 
obtained when the extraction-stage is repeated shortly 
before the final brightness is reached and some benefit 
results from dividing chlorination into two steps. 
Therefore, modern sulphate bleacheries may have five 
or as many as ten stages. We, at Marathon, have 
eight, and equipment and layout are such that we may 
follow most of the sequences that are in general use. 
Best results have so far been obtainedy with the se- 
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Pulp and paper companies 
that have purchased 
C-E Recovery Units 
for one or more mills. 


Bloedel, Stewart & Welsh, Ltd. 
Brompton Pulp & Paper Company, Ltd. 
Brooks Scanlon Corporation 

Brown Company 

Brown Corporation 

The Brown Paper Mill Company, Inc. 
Brunswick Pulp & Paper Company 
Central Paper Company, Inc. 

The Champion Paper & Fibre Company 
Chesapeake Corporation 
Consolidated Paper Corp., Ltd. 
Continental Can Company 

Coosa River Newsprint Company 
Crossett Paper Mills, Ltd. 

Dryden Paper Company, Ltd. 

Fraser Companies, Ltd. 

Gaylord Container Corporation 
Halifax Paper Company 

Kalamazoo Vegetable Parchment Company 
Longlac Pulp & Paper Company, Ltd. 
Longview Fibre Company 

Macon Kraft Corporation 

Nanaimo Sulphate Pulp, Ltd. 

National Container Corporation 

National Container Corporation of Michigan 
Nekoosa-Edwards Paper Company 

North Carolina Pulp Company 

Oxford Paper Company 

St. Joe Paper Company 

St. Mary’s Kraft Corporation 

St. Regis Paper Company 

Sorg Pulp Company, Ltd. 

Southern Advance Bag & Paper Company 
Southern Paperboard Corporation 
Southland Paper Mills, Inc. 

Union Bag & Paper Corporation 

S. D. Warren Company 

Weyerhaeuser Timber Company 


In all important pulp producing areas of the United States 


and Canada you will find C-E Recovery Units in the plants of 
leading pulp and paper manufacturers. A list of the companies 
that have purchased C-E Recovery Units appears 
at the left. In many cases these companies have 


placed repeat orders. B-340 


COMBUSTION ENGINEERING= 
SUPERHEATER, INC. 


A Merger of Combustion Engineering Company, Inc. and The Superheater Company 


200 Madison Avenue e New York 16, N. Y. 


PRODUCTS FOR THE PAPER INDUSTRY INCLUDE RECOVERY UNITS, STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO PRESSURE VESSELS 
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quence: chlorination, Hooker chlorination, alkali eXx- 
traction, hypochlorite bleaching, alkali extraction, hy- 
pochlorite bleaching, and acid treatment. With three 
exceptions all these operations are carried out at low 
consistency; high density is used only for extraction 
and the first hypochlorite bleaching (Fig. 6). 


BLEACH PLANT 
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Fig. 6 


The plant is fully continuous and automatic; the 
retention vessels consist of concrete towers with bot- 
tom feed for low consistency and gravity-flow where 
high density prevails. 

As indicated by the name of the first stage, ele- 
mental chlorine is the chemical agent used in this 
operation. Its industrial application has preceded 
scientific studies by some time but the main reactions 
are now known; they are predominantly substitution 
and, to a lesser extent, addition. About 55 to 60% 
of the applied chlorine is converted into hydrochloric 
acid and all equipment must therefore be chlorine- 
and acid-resistant. In this respect, we have had good 
service from rubber-covered steel and acid-proof tiling. 

If, for some reason, a double chlorination is desired, 
the so-called “Hooker-process” has some advantages 
over the acid method. This “Hooker-process” was 
originally proposed by Rue and Sconce and provides 
for the injection of milk of lime about 10 minutes after 
the elemental chlorine has been mixed with the stock. 
This milk of lime combines with the remaining free 
chlorine to form calcium hypochlorite which acts im- 
mediately upon the fiber. The conversion of the free- 
chlorine into hypochlorite makes it possible to trans- 
fer, in this stage, more chlorine to the pulp than could 
be done under similar conditions in an acid medium, 
and sometimes a mill may wish to have such intensive 
chlorination. On the debit side, there is the cost of 
the lime and the waste of chlorine in the oxidation of 
the already solubilized-lignin compounds by the newly 
formed hypochlorite. 

The caustic extraction which now follows takes 
place at high density. The reaction conditions depend 
entirely on the desired quality, the degree of chlorina- 
tion and in general it may be said that it is our aim to 
remove the noncarbohydrates as completely as pos- 
sible. 
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At this point the pulp is ready for brightness de- 
velopment which is achieved by simple hypochlorite 
bleaching. However, as already indicated, we do not 
attempt to reach the final brightness in one operation 
but do so by a second hypochlorite-reaction which 
takes place after the pulp has once more been sub- 
jected to an alkaline extraction. We stabilize the 
brightness by an SO,2 treatment and have achieved 
satisfactory results. , 

The washers and filters are all 8 by 12 units built 
by Sherbrooke; the final washing is done on a duplex 
machine, which allows a maximum recovery of the 
SOs. 

Upon entering the bleach plant the brown stock 
passes through a consistency-regulator and a stock- 
meter which we have found quite helpful in keeping 
the flow under definite control. The instrumentation 
is very complete. Besides the usual level-recorders 
for milk of lime, bleach liquor, concentrated and 
diluted caustic and so on, we have steam-flow con- 
trollers on every stage where heating is required. The 
addition of the gaseous chlorine, caustic for alkalinity- 
adjustment and of SO, is controlled by rotameters, 
whereas the caustic for the extraction-stages and the 
hypochlorite are again automatically metered. We 
have had and still have some difficulties with the latter 
equipment, consisting of disturbances created by lime- 
deposits. Level-recorders on basis of the bubble-pipe 
are installed on the three high-density towers, and 
their indications give the operator information as to 
the height of the stock in these vessels. 

Much attention has been paid to the uniform mixing 
of chemicals and pulp. Improved Machinery Com- 
pany chlorine mixers are used in the first two stages 
and Thorne double-shaft high-density mixers in all 
others. 


Pulp Drying 

The pulp coming from the bleachery is again rif- 
fled and screened and flows to two Kamyr wet- 
machines. These have a 136-inch working width and 
are equipped with a vacuum pump, hot water showers 
and three rolls, all of which have pneumatic loading 
facilities. The web leaving the mould has a dryness 
of about 29%; it then passes through two heavy 
presses with a set of predriers, in-between. The equip- 
ment works entirely without a felt as the sheet is 
strong enough to carry itself. Having reached a dry- 
ness of about 55% the web enters the Swedish Flakt 
driers. These are long chambers in which the pulp, 
resting on rods, travels back and forth several times. 
Drying is accomplished by hot air being blown across 
the sheet and there is no direct contact with metallic 
heating surfaces. Steam economy is very good as, 
with one pound of steam, we can evaporate a pound of 
water. We also give this kind of drying part of the 
credit for the very small drop in the pulp’s brightness 
between the machine headbox and the finished sheet. 

Automatic layboys build up the stacks of sheets 
which are needed to give 500-lb. bales. These, in turn, 
are pressed, wrapped and conveyed automatically to 
the shipping room (Fig. 7). 

Instrumentation of the drying-machine room con- 
sists of an integrating steam-flowmeter, steam-pressure 
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An old industry with young and progressive ideas, the paper industry has 
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Niagara’s pioneer production in America of liquid 
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controllers, seal-box-level controllers and_press-load 
recorders. There are also the electrical instruments, 
including a voltmeter which indicates the operating 
speed. 


Fig 7. Pulp storage 


Chemical Recovery 


We may now leave the pulp which is baled and ready 
for shipment and return to a consideration of the 
black liquor in the storage tanks. It is known that 
sodium sulphide and perhaps also the mercaptans 
hydrolyze with development of sulphuretted hydrogen 
when their aqueous solution is heated and particularly 
escapes with the evaporator condensate and also with 
the recovery furnace gases and these losses have been 
estimated to amount to about 90 and 30 pounds of 
saltcake respectively, per ton of pulp. It is further 
known that these same sulphur compounds can fairly 
easily be oxidized to sulphur, sulphites, or sulphates 
and are then no longer susceptible to hydrolysis. These 
facts were reported three years ago by Tomlinson and 
Swartz in the Pulp and Paper Magazine of Canada 
and the Babcock and Wilcox Company have designed 
a black-liquor oxidation tower to accomplish this 
objective. 

At Marathon we operate such a unit and have had 
very gratifying success. The oxidation takes place at 
the normal temperature of the black-liquor and the 
oxygen comes from air, blown into the tower by a fan. 
The main point is to create a large surface for the 
transfer of the oxygen from the air to the liquid phase 
without creating foam. This is not always easily ac- 
complished. Oxidation efficiencies as high as 80% 
have been reached and the operators report a more 
uniform run of the vacuum-evaporators when they are 
supplied with stabilized black-liquor. 

Our evaporator room contains six effects with two 
steam units and split feed of the liquor to Nos. 6 and 
5 effects. The equipment was designed by Goslin- 
Birmingham Company and the instrumentation is very 
complete. It consists of a liquor flow controller to 
the split effect, a steam pressure controller, an eigh- 
teen-point dynalogue, an integrating steam-flowmeter, 
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and a Baumé-controller for the evaporated liquor. 
This latter instrument acts on the temperature differ- 
ence between the gas-and the liquid-phase of the 
thick liquor. It was installed quite recently but has 
already rendered most valuable service. There are 
also the level-recorders on thin- and thick-black-liquor 
storage. The instrumentation allows full automatic 
operation; this however, we have not actually tried 
out because of the late arrival of the Baumé-controller. 

The thick black-liquor is further concentrated in 
Babcock and Wilcox cyclone scrubbers, of which we 
have one for each of the two recovery furnaces. These 
scrubbers are quite simple and have no moving parts. 
Ours are steel tanks about 20 feet in diameter and 45 
feet high with a tangential furnace gas-inlet near the 
bottom and a gas-discharge at the top. The furnace 
gases enter these units at approximately 600°F. and 
transfer about 350°F. of their temperature to the thick 
black-liquor which is pumped into the scrubber through 
sprays at the throat of the gas-inlet. The lquor then 
runs into a sump from which it is picked up by circu- 
lating pumps and reinjected through additional sprays 
at the gas inlet and through wall wetting sprays 
around the upper circumference of the tank. About 
5% of the circulated liquor at 60 or more per cent 
solids is continuously bled off to the salt cake mixing 
tanks and from there to the recovery furnaces. 

Our two units are the conventional Babcock and 
Wilcox-Tomlinson type of the standard two-drum 
Stirling design. They each deliver 70,000 lb. per hour 
steam at 615-lb. pressure and 715° total temperature. 
The furnaces are completely water-cooled with a thin 
lining of chrome-refractory in the firmg zone. For the 
purpose of cleaning, they have one retractable soot- 
blower at the entrance to the first convection pass 
and eight fixed-position rotating blowers further back 
in the boiler and economizer. In addition to two 
blowings per shift there is some hand-lancing required 
to keep the boilers free of salt cake accumulation. 
Salt cake reduction keeps in the middle 90’s and the 
steam production near the 10,000-lb. level. 

In selecting the instrumentation we again had in 
mind to provide as much as possible for automatic 
control; Bailey Meter Company equipment regulates 
the combustion and steam production, whereas Fox- 
boro Company instruments are used on the dissolvers 
for level and specific-gravity control. 

In our recovery system, besides the oxidation tower 
and the cyclone scrubber there is a third unit which 
aims to reclaim from the fumes the solid particles as 
well as gaseous sulphur compounds. For this purpose 
we wash the cyclone exit gases in a vertical run of 
breeching with water, which is introduced through 
counter-current sprays. The larger part of this wash- 
ing liquid settles out of the gases in the base of the 
following cyclonic separating-tower which, in turn, 
causes the removal of the finer spray particles. 

From the base of this tower, the liquid is pumped 
to a high-vacuum flash-tank in which it is cooled, 
through flashing, from about 160 to 120°F., the vapor 
passing to a barometric condenser, while the cooled 
liquid is pumped back into the gas washing-sprays. 
Being below the dewpoint of the primary cyclone exit 
gases, this cooled liquid causes considerable moisture 
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condensation, thereby precipitating salt cake fumes. 

As make-up we are using water and build up a 
concentration of about 20% solids. From that point 
on, a quantity sufficient to keep the whole system in 
equilibrium is bled off to the concentrated black-liquor 
system. Soda ash solution is admitted through a pH 
controller to assure the correct alkalinity and the 
absorption of sulphur oxides. 

The exit gases from the secondary cyclone have a 
temperature of about 125°F. and virtually all useful 
heat has been extracted from them. 


Causticizing 


The alkali room uses the continuous Dorr causticiz- 
ing process. Green-liquor is pumped from the dis- 
solvers into a storage tank from which it flows by 
gravity through a controller to the green-liquor clari- 
fier. This is a Dorr balanced-type tray thickener with 
4 compartments and measures 32 feet in diameter and 
22 feet in height. The lime needed for causticizing 
is preslaked in a Kilby rotary and the process is 
finished in a bowl slaker combined with a classifier. 
Part of the clarified green-liquor is directed into the 
rotary and part to the bowl unit, in either case being 
heated by steam injection to about 210°F. 

The conversion of the sodium carbonate into the 
hydroxide requires about 75 minutes and takes place 
in three causticizers which are installed in series. 
These units are 10 feet high and have a diameter of 12 
feet. The white-liquor clarifier and the lime-mud 
washer are of the same size as the green-liquor clarifier, 
whereas the dregs-washer has a diameter of only 22 
feet. After about two years of operation the original 
piping showed signs of severe corrosion, particularly 
in the white-liquor system. A systematic replacement 
with 5% nickel material has so far been satisfactory. 

The washed lime mud is concentrated on an Oliver 
filter and enters the kiln at a dryness of about 54%. 
This kiln is an 8- by 140-feet Allis-Chalmers unit with 
a 42-foot chain section and full automatic control. 
The availability of the reburned lime generally aver- 
ages 90%. 

Besides the instruments already mentioned, the 
caustic-room panel contains the level-recorder for 
weak wash- and green-liquor storage and an integrat- 
ing steam flowmeter. On the kiln-panel we have an 
oil-flow meter, burning-zone temperature-controller 
and exit-gas temperature-indicator, as well as a hood- 
draft-controller. There is also a lime-mud storage 
level-indicator. On this tank, as well as on milk of 
lime storage, in the dissolvers and other similar vessels 
we have often been inconvenienced by plugging of 
the bubble pipes. This nuisance was first reduced by 
the installation of large diameter pipes (1/2 to 1 inch) 
but has been entirely eliminated through the use of 
the new Taylor unit (229-Type, transmitting element). 


Steam plant 


The steam needed in addition to that from the re- 
covery boilers is supplied by two Combustion Engi- 
neering Company pulverized-coal boilers of 115,000 
lb. per hr. capacity each. They are of the 2-drum 
integral-furnace-type with suspended superheaters. 
The furnace has a dry bottom and the ash is collected 
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in a hopper from which it is periodically removed by 
a vacuum system. Each boiler has a forced draft fan 
of 40,000 cu. ft. per min. (7.1 inches Static Pressure) 
and an induced draft fan of 70,000 cu. ft. (10 inches 
pressure). The instrumentation is all Bailey Meter 
Company equipment. 

The relatively high steam pressure and temperature 
require well-treated feed-water and although Lake 
Superior supplies the best we can desire, from a manu- 
facturing point of view, a rather intricate system of 
feed-water treatment is being used. It proceeds in 
five steps which are: softening by carbonaceous 
zeolites, acidification, carbon dioxide removal, de- 
oxygenation and internal phosphate treatment. The 
results of this purification have been extraordinarily 
gratifying in as much as every boiler inspection found 
the units in excellent condition. Also the steam 
quality has always been perfect, with an average con- 
ductivity of only 3 micromhos. The latter fact is 
important for the three turbines which supply the 
electric power for the mill and town. 

The largest of these is a 7500-kw. double-extraction 
condensing unit built by Westinghouse. The other two 
are General Electric machines, each rated at 4000 kw. 
One of them has automatic extraction at 135-lb. and 


‘adjustable back pressure to 35-lb. The other has an 


automatic 35-lb. extraction and a Foster Wheeler con- 
denser. Current is generated at 6900 volts. 


Mill Control 


In order to be successful, mill operation must, at all 
times, have reliable information with regard to the 
performance of the various departments, also on 
quality and efficiency. Management needs regular 
manufacturing reports and, from time to time, data 
on specific issues as a guide for their decisions. The 
technical department has to furnish all this informa- 
tion and has been so organized that these services may 
be rendered at minimum cost. It is composed of three 
sections, namely chemical mill control, instrumenta- 
tion and statistics (Fig. 8). 


TECHNICAL DEPARTMENT 
ORGANIZATION CHART 


DEPARTMENT 1 AD 


INSTRUMENTS CHEMICAL CONTROL. 
MIL 


FOREMAN LABORATORY L CONTROL! 


STATISTICS 


—— 


STATISTICIAN 


[BLEAcHERY TESTERS | PULP GRADER] RECOVERY AND 
BOILER FEED 
WATER TESTERS 


MARATHON PAPER MILLS OF CANADA LTD. 
MARATHON ONTARIO 


Fig. 8. Technical Department organization chart 


The chemical section is not only charged with the 
customary routine control tests but also with the very 
numerous special analyses which crop up during the 
initial operating stage. Our location in the Canadian 
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bush, many hundred miles from the nearest city, does 
not make the job any easier. These distances make it 
impossible to get any help or information in a hurry 
from outside and one must be rather self-sufficient and 
solve most of the problems on the spot. We have 
found it advantageous to divide the work of this see- 
tion into three branches, each headed by a chemical 
engineer or chemist. It was further agreed that all 
tests which could be made right in the various depart- 
ments should be done there and that, in the laboratory, 
only such analyses would be dealt with that require 
lengthier procedures, delicate equipment or extra skill. 
Two of the three professional men are in charge of 
all control in the mill, special investigations and ex- 
perimental runs, one looking after the unbleached pulp 
and the other after the bleachery and the finishing 
operations. The third man is in charge of the labora- 
tory itself. We have a daily conference to discuss the 
problems of the whole department, at which time, the 
instrument foreman and the statistician sit in. The 
three chemists are sufficiently familiar with the others’ 
duties so that they can take over at any time; thus we 
provide a seven day coverage within the frame of a 40 
hour week (Fig. 9). 


Fig. 9. Main laboratory 


The instrument section is charged with the main- 
tenance and repairs of all indicating, recording, and 
controlling instruments, except the genuine electrical 
meters and indicators, but including scales and con- 
sistency regulators. The mechanics, or rather their 
helpers, also change the charts so that the operators 
do not need to touch any instrument except for setting 
the control pointers. Every unit, primary, secondary, 
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and the control valves, has its index chart on which 
the adjustments, repairs, calibration etc. are noted. 
We also have a schedule for systematic checks and | 
overhauls. 

The statistical section receives the departmental _ 
operational reports and instrument charts every morn- | 
ing after they have passed through the office of the 
superintendent and his assistants. They then average 


Fig. 10. View of plant from Lake Superior 


and record the important data, some of which is used 
for control charts or other graphical representations. 
On the basis of these we issue daily, weekly, and 
monthly operational reports which are much appre- 
ciated by their recipients. 

It may be needless to say that when our department 
was organized in 1946 there were very few experienced 
men available. Most of the help had to be trained 
by us in laboratory technique, the use of slide rules, 
adding and calculating machines and other basic fune- 
tions. In the chemical section we followed the practice 
of having every helper pass from the easier, chiefly 
mechanical jobs, to more complicated duties and while 
at times of increased labor turnover this has put the 
supervisors under heavy.strain, we feel that the effort 
was worth while as we now have a very strong and 
versatile organization (Fig. 10). 


The Town Site 


Constructing a pulp mill in Canada often means 
more than erecting the necessary buildings and ma- 
chines and putting together an organization; in many 
instances there is no labor supply nor accommodation 
for employees and an entirely new settlement must be 
created. Those who have not seen these communities, 
of which there are quite a few, cannot appreciate the 
magnitude of the problem and the expenses involved 
and he who has not resided in one of them for some 
years seldom realizes to what extent the ultimate suc- 
cess of the plant depends on its adjunct, the town; 
because, despite all concepts to the contrary, life in 
the Canadian bush is neither a continuous picnic nor 
an uninterrupted succession of fishing and hunting 
trips (Fig. 11). 

With the Marathon Corporation, the welfare of its 
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Nee get these “bonuses,” first of 
all, through “Buffalo” high-efficiency 
impeller and casing design—high 
efficiencies which do not depend on 
close-running tolerances (which 
could cause extra wear, “wedging,” 
and decrease in efficiency ). 


You get a big “bonus” in the over-all 
rugged construction of ‘“Buffalo”’ 
Pumps. The special Non-Clogging 
“Buffalo” Impellers save many a 
maintenance dollar. Extra-heavy 
shafts, bearings and pump stands 
are built to take years of shock and 
punishment. 


And best of all, you get a “bonus” in 
selection—the pump DESIGNED for 
your operation. The “Buffalo” line 
includes pumps for high heads, 
lumpy liquids, corrosive stocks, a 
wide range of chemicals—any con- 
dition you can name. All were de- 
signed in coordination with paper 
men, and have proven themselves in 
all kinds of installations. 


WRITE for Bulletin 
953-F—pick the dura- 
ble “Buffalo” Pump 
designed for your stock, 
your consistency, your 
conditions! 


Much appreciated by maintenance men, “Buffalo” Diagonally 
Split-Shell Stock Pumps have easily removable shells for 
quick inspection of all parts without touching discharge 
piping. Bearing also has removable upper casing. 


BUFFALO PUMPS INC. 


528 BROADWAY 


BUFFALO, NEW YORK 


Canada Pumps Ltd., Kitchener, Ont. 


TeAve PI 
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employees during and after work has always been a 
primary consideration. While it might have been 
enough, for a while, just to house the crew and their 
families, it was believed that contented employees 
are the best type of labor and it was therefore decided 
that the completed town should be a model industrial 
community which would attract and hold the best class 
of people. 


Fig. 11. Coal unloading on dock 


Following this program, an attractive modern town 
has been established which holds it own in comparison 
with the best in Canada. Four years ago, the spot on 
the north shore where we now find Marathon consisted 
only of sand, rocks, trees, and a few isolated shacks. 
Some of you people may have traveled in this part of 
Ontario and may have been amazed by its wildness 
and grandeur. It is particularly so in this section 
where, seventy years ago, history was being made when 
the Canadian Pacific Railway pushed their line to the 
Lake-head. At one time Van Horne, who was con- 
struction boss, swung 12,000 men and 5000 horses into 
the desolate waste which then was considered the 
American Siberia. The right of way through granite 
hills and over muskeg was an engineering nightmare. 
Most dreaded of all was the muskeg crust over under- 
ground bays, one patch of which swallowed three loco- 
motives and seven levels of roadbed before it was 
conquered. Thirty thousand cars were required to 
carry the gravel to fill in a single trestle. The colossal 
quantities of rock to be blasted necessitated the build- 
ing of several dynamite factories on the spot. The cost 
was exorbitant. At Jackfish Bay, three miles of gran- 
ite had to be cut for 900 yards of forward travel and 
these three miles cost the C.P.R. $1,200,000 or almost 
$20 per inch. Today this district is rapidly developing 
into one of Ontario’s most promising sections and 
Marathon plays no small part in this respect (Fig. 16). 

Some of the controlling considerations in planning a 
town are: geological structure and topographical con- 
formation; water supply and sewage disposal; expo- 
sure to sun and wind and climatic conditions; and 
natural beauty and proximity to plant. 

The proximity of the town to the plant was a field 
for serious thought. The general experience in isolated 
districts has been that the employees who have the 


28 A 


option do not desire to live too close to their place of 
work. As they are in contact with the same people all 
the time, they do not wish the plant to be another con- 
stant reminder of their confinement, and nowadays, 
automobile, bus, and other means of transportation 
facilitate their living some distance away. The specific 
problem of housing centered in providing at reasonable 
rentals, comfortable units for people of different sta- 
tions in life, scarcity of certain materials and high 
construction costs. 

Unfortunately nature seems to resent clearing a 
space in the forest for a townsite as experience else- 
where has indicated that, when adjoining trees are 
removed, those which one would have desired to pre- 
serve gradually succumb. ‘Therefore, new trees and 
shrubs will have to be planted and lawns prepared. 
Thus, a basis will be established for loyalty and pride 
in the town and the inhabitants made to think of it 
as their “home.” Our town was planned along these 
lines and gives to its residents already all the essential 
services and many of those facilities which make life 
pleasant. 

Next to housing, education, medical attention, and 
religion are doubtlessly the most important requisites 
for a contented population. Realizing this, the Com- 
pany provides absolutely free education for the chil- 
dren of all residents and has built a model eight room 
school comprising all grades up to the twelfth. The 
supervision is left to the advisory school board ap- 
pointed by the Company. The attendance now stands 
at 206 and two additional class rooms will be built 
this summer. 


PIC RIVER 
TIMBER LIMITS 


4609 SQ.MILES 
~— MARATHON PAPER MILLS OF CANADA LTD. 


Fig. 16 


A hospital is a “must” for any isolated industrial 
community, and our Wilson Memorial Hospital is 
second to none in layout, equipment, and capability 
of its staff and medical officers. The services it has 
already rendered cannot be overestimated (Fig. 12). 

Two beautiful churches, in their location side by 
side at the top of a hill, symbolize better than anything 
else the fine and cooperative spirit which exists be- 
tween the citizens of Catholic and Protestant faiths. 
With regard to the latter, ours is the first successful 
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Pouring-water tests that run for hours and hours—with 
turbines operating and standing still—prove the effective- 
ness of the Type E bearing seals against contamination 
of lubricating oil by water. 


This turbine, designed for the paper industry, is direct- 
connected to the line shaft of a paper machine. The special 
variable speed governor provides precision control over 
a wide operating speed range. 
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for “TIME OUT” 


Mechanical drive turbines in the paper industry 
must be dependable. They may be used either for 
long, continuous service, or for instant stand- 
by operation. 

Westinghouse Type E turbines can be counted 
on for just such dependability. Their carefully 
studied design protects them against corrosion, 
moisture or dirt normally encountered in paper 
mill service. In addition, they operate safely with the 
varying steam pressures sometimes encountered. 

Type E turbines, ranging in size from 5 to 
1500 hp, can be used in many applications in and 
around paper and pulp mills. Weather-proof and 
dirt-proof, they are at home outdoors or indoors. 
Typical applications are hydro-pulpers, paper 
machines, beaters, pumps, fans and compressors. 

Type E is the latest addition to the famous 
family of Westinghouse general-purpose turbines. 

If your paper processes require modern drives 
that will take no time for “time out’, call your 
nearest Westinghouse District Office. Paper In- 
dustry Application Engineers will be glad to 
recommend the right drive — whether mechani- 
cal or electrical—for any step in the making, 
finishing and converting of paper products. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. J-94792-A 
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experiment in Canada to unite all the different Protes- 
tant groups in one congregation. 

When a town is first constructed it is difficult to 
interest business men, who have capital enough for 
the required stocks and supplies, to establish them- 
selves in this new community at their sole risk. Being 
situated in a district with geological and climatic con- 


Fig. 12. Wilson Memorial Hospital 

ditions unfavorable for the production of essential 
dairy and farm products, the obligation of their supply 
and all others falls upon the Company. This fact 
explains why, for the first few years, these new towns 
are of the “one store” category (Fig. 13). 

During the early stages of the town’s existence, 
while its residents, who came from all parts of the 
Dominion and from other countries, are being molded 
into a balanced and vigorous community, the Com- 
pany has to show the way and assure that the right 
course is being held. The highest form of development, 


it has already developed a community spirit and a 
friendly atmosphere of which we are proud and which 
we think is an intelligent endorsement of the principles 
followed. The citizens have formed clubs and or- 


eanizations for almost every conceivable physical and 
spiritual need; through united effort they have built 
an outdoor swimming pool, curling rink, tennis courts, 


and ski run. 


We have Girl Guides and Boy Scouts. 


Fig. 14. Everest Hotel 
There are other amusements of various sorts, one of 
which is the 500 seat movie theatre (Fig. 14). 

The Company felt that the town should not be with- 
out a tongue; thus a weekly newspaper was launched 
which is delivered free to every house. It is a smart 
little paper of high standard and covers all events of 
local importance. Recently its sixtieth number came 
out and announced, amongst other happenings, that 
the 180th baby had been born in Marathon. Our 
statistical group informs us that such an annual in- 
crement of over 4% puts the population on a perpetual 


Fig. 13. 


Fire Hall and Police Station 


however, can never be a Company-sponsored scheme 
of general application. It must be planned and 
tailored to meet the various needs of the people and 
ultimately conform to their will. In spite of the fact 
that our district was incorporated only two years ago 
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Fig. 15. Town center with theater, bank, hospital, school, 


and recreation hall 


basis so that our Woods Division need not worry 
about who will process the timber of which they feel 
sure they have a perpetual supply (Fig. 15). 


Presented at the meeting of TAPPI Lake Stat i yple Vi 
April 12, 1949, g ake States Section, Appleton, Wis., 
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NOISELESS PAPER 
POP CORN BAGS 


NEWS ITEM: It is estimated that go million noiseless paper pop 


corn bags are used annually in New York City movie houses. 


The movie people have discovered a way to please pop 
corn enthusiasts without disturbing theatre-goers. They 
use a new type of noiseless paper bag made of facial- 
like tissue. To foil noise-loving small fry, holes are 
punctured along the sides of bags during manufacture, 
eliminating the usual farewell burst of noise from empty 
bags. Manufacturers’ names on request. 


Disposable paper shipping pallets... waterproof paper 
shower slippers . . . flower pots made of paper. . . new 
uses for paper calling for new standards of lightness and 
toughness, new standards of quality in performance. 


To meet these new responsibilities and new opportu- 
nities developed by the Pulp and Paper Industry, the 
Puseyjones Organization is now devoting itself completely 
to the design and construction of Paper-Making Machin- 
ery built to new high standards of speed and efficiency, 
and to the modernization of existing machines. 


Additional capacity in Metals Fabrication is now avail- 
able through conversion of facilities formerly devoted 
to the building of ships. 


Puseyjones Engineers will welcome the opportunity to 
work with you in solving production problems. 


THE PUSEY AND JONES CORPORATION 


Established 1848. Builders of Paper-Making Machinery 
Wilmington 99, Delaware, U.S.A. 
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chemicals for the pulp & paper industry 
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Liquid Chlorine 
Caustic Soda 
Ammonia 
Hydrogen Peroxide 
Bleaching Powder 
Sodium Aluminate 
Acid-Froof Cement 
Cortosion-Resistant Paints 


Specialty Acid Cleaners 
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1000 Widener Building, Philadelphia 7, Pa. 
sa Appleton, Wisc. * Chicago * St. Louis ¢ Pittsburgh ¢ Cincinnati 
Wyandotte, Mich. * Tacoma * Portland, Ore. * Los Angeles 


Bryan, Texas °* Paterson, N. Lie 


46 BS PERO GEESE EERE DELLA EE ISIE SIE EI IDE IEA ILLES 


EMMOLE LM ALIORE: 


TAPPI ~- September 1949 Vol. 32, No. 9 33 A 


Above: Exterior of new Ward plant addition at Stowe-Woodward, Inc. 


Below: A section of the interior looking toward elevated loading platform, 


Farrel Grinder in rear, lathes in foreground, vulcanizers at left. 


New 42’ 3” Farrel Rubber Roll Grinder, LARGEST AND LONGEST OF ITS TYPE IN THE U.S.A. 


Wee. looking at Stowe-Woodward’s new a new rubber roll development must be pioneered. 
Ward plant addition... built and equipped for Typical of the new equipment is the Farrel Roll 
the single purpose of making the finest rubber Grinder which will grind and crown rubber rolls 
covered rolls to your most exacting requirements. 60” diameter by over 300” width of face with toler- 


Here you will find the tools, the will, and the skill ances held to .0005”. This grinder and other new 
that have justly made Stowe-Woodward the place facilities symbolize our determination to serve you 


to turn when quality is basic, service is urgent, or even better in the days ahead. 


STOWE-WOODWARD, INC. 
Si 


Wb 
y 


NEWTON UPPER 


FALLS 64, MASSACHUSETTS 


Carelul Buvers of Caustic Soda and Chlorine 


SPECIFY HOOKER 


In the Hooker Electrochemical Company you have a dependa- 
ble source for caustic soda and chlorine of high quality and 
constant uniformity. This is testified by the increasing num- 
ber of users who year after year continue to secure their re- 
‘quirements from Hooker. 

They have learned through experience: that they can rely 
on these products of the famous Hooker “S” Cell. Produced 
under watchful control, each shipment 1s of the same uniform 
high quality. Through careful inspection and care of con- 
tainers it reaches you in the same condition it leaves our plants. 


Hooker Caustic Soda is available in solid, flake, or liquid 
form. Liquid is available in 50%, 73% and special grade solu- 
tions. 


Users of Chlorine will want a copy of the 
Hooker Wall Chart, “Recommendations for 


Hooker Liquid Chlorine, of standard market quality, is Safety in the Use and Handling of Chlorine 
shipped in cylinders, multi-unit cars and tank cars. in Gylinders and "Ton Gontaier Tae 
in large readable type on linen backed 


For uniform processing from uniform Liquid Chlorine and paper, it is ideal for mounting wherever 
Caustic Soda, specify Hooker. you use or store chlorine. 


From bhe Fall of, the Earth 


KER ELECTROCHEMICAL COMPANY 


HOO 


CHEMICALS 


4704 BUFFALO AVE., NIAGARA FALLS, N. Y. 
NEW YORK, N. Y. © WILMINGTON, CALIF. ©® TACOMA, WASH. 


SODIUM SULFIDE » SODIUM SULFHYDRATE » SODIUM TETRASULFIDE » CAUSTIC SODA + MURIATIC ACID « PARADICHLOROBENZENE + CHLORINE 
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Although you may never see a bill, studies show that slime costs the 
average paper mill $400 or more a day and is responsible for such costly 
troubles as wet end breaks, pin holes, slime spots, poor sheet formation, etc. 


Break-Point Chlorination, engineered to your particular needs, has _ 


proven its slime fighting ability in hundreds of installations. This process, 
applied by dependable W&T Chlorinators, to your fresh water supply, often 
in conjunction with chloramines or other corrective chemicals to your, stock 
or white water, gets results because it destroys the very cause of the trouble 
—slime forming bacteria. Moreover, members of W&T’s 
nation-wide service organization with over 35 years’ experi- 
ence at their fingertips, carefully engineer each installation, 
to insure that you will receive maximum protection against 
slime at the lowest possible cost. 

Your nearest W&T Representative will be glad to give 
you full details on how Break-Point Chlorination can cut 
your slime costs. Call him today. 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED. IN PRINCIPAL CITIES 
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WOODPULP 


For every type of Paper, there 
is a grade of quality Woodpulp, 
Chemical or Mechanical, which 


will do the job and do it well. 


The Woodpulp Industry in Finland is at your Service. 


Pulp Sales Corporation 


230 Park Ave., New York 17, N. Y. 
Telephone: Murray Hill 5-8764 
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‘TAPPI STANDARD 


PULP TESTING — SHEET MAKING APPARATUS 


*DISINTEGRATOR 


*SHEET MACHINE—DRYER RINGS—DISCS 


Bais: So 2 


FIBRE LENGTH CLASSIFICATION GRID 


TECHNICAL ASSOCIATION PAPERS, SERIES 29-S “PUMP AND PRESS 


NEW CATALOGUE AND PRICE GLADLY FURNISHED ON REQUEST 


THE HERMANN MANUFACTURING CO. 


MFGRS.: HERMANN IMPROVED CLAFLIN CONTINUOUS BEATER & REFINER 


LANCASTER, OHIO 
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with letters, phone calls and 
requests to our field engineers 


. art 
Pras senna 8 os 
RE 


Paper manufacturers from every point of the 
compass have been demanding this new, improved 
Moist-O-Graph . . . incorporating the famous 
ElectroniK Potentiometer in circular chart form. 
And here it is . . . ready to continue the pace-set- 
ting performance of its mechanical counterpart in 
64 installations made since the war. 


The ElectroniK Moist-O-Graph provides the 
means for producing consistent moisture content 
with substantial savings in steam, manpower and 
machine shut-downs . . . al! so very important in 
the search for lower operating costs. 

In addition to signaling and recording, this instru- 
ment is now available as an automatic controller 
... to regulate dryer conditions and maintain de- 
sired moisture content. 


This is the news you have been waiting for. . . call 
in your local Honeywell engineer for further infor- 
mation! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 


BROWN INSTRUMENTS DIVISION 
4543 Wayne Ave., Philadelphia 44, Pa. 


Offices in 73 principal cities of the United States, Canada and throughout the world 


Honeywell 
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pulps 
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Asunpant and fast growing, these hardwoods are capa- 
ble of vast increases over standard yields after sodium sul- 
phite treatment followed by SPROUT-WALDRON refining. 


Readily bleached and with high initial strengths, such 
pulps may be substituted for bisulphite in book and com- 
parable grades. 

Low power and high increments of clean, uncut fibers, 
offer inducement to serious consideration. 

SPROUT-WALDRON offers you its technical knowl- 
edge and experience in consultation. 


Sprout, Waldron & Co., 38 Waldron St., Muncy, 24. 


VRRUT MAMAN 


PENNSYLVANIA 


‘Ss MUNCY 
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B. F. PERKINS & SON, Inc. 


HOLYOKE, MASS.,U.S.A. — — 


LARGEST MANUFACTURERS OF CALENDER ROLLS IN THE WORLD 
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How Celite can add 
more sales appeal 


fo your hoard... 


ne addition of from 2% to 4% of 
Celite* in the furnish can give your 
board a better, more attractive surface 
finish—improving both its appearance 
and printing qualities and, therefore, 
its saleability. 


It works like this: 


Celite, because of its open, porous 
Structure, has excellent suspension 
properties. During formation, this aids 
uniform dispersion of the fibres, pre- 
venting premature agglomeration and 
reducing the possibility of lumpy, un- 
even formation. 


When the mat is deposited on the 
wire, the finely divided Celite particles, 
well dispersed among the fibres, fill the 
voids between the fibres, thereby pro- 
ducing a smoother surface finish. The 
superior quality of this finish is so readily 
apparent that potential buyers are quick 
to respond to its added sales appeal. 


A Celite engineer will be glad to call 


Photomicrograph (!00x) of an air class- 
ified grade of Celite. This grade is 
widely used to improve formation, aid 
drainage and increase machine speed. 


and discuss this with you. He will also 
explain how you can improve drainage, 
speed up drying and realize other im- 
portant advantages with Celite. Write 
Johns-Manville, Box 290, N. Y.16,N. Y. 


*Celite is Johns-Manville’s registered trade mark for its 
diatomaceous silica products. 


Johns-Manville CELITE PRODUCTS 


(rr Ce papier treduiley. 
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No metallic contamination of materials processed 
in these Hydrapulpers! Only stainless steel—highly 
resistant to corrosive attack and abrasion—comes 
in contact with them. That stainless steel is 
permanently bonded to steel backing plate, giving 
the necessary structural stiffness and strength. 


Lukens furnishes Nickel-Clad, Stainless- 
Clad, Inconel-Clad and Monel-Clad Steels 
to builders of equipment supplying your 
industry. Thus, those manufacturers are 
able to give you products offering all 
the advantages of these solid corrosion- 


LUKENS 


~Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
* 


For Protection of paper products, 


both have Stainless-Clad Steel tubs 


Laboratory Hydrapulper by Shartle Bros.; 
its 3-foot tub is Stainless-Clad Steel. 


This Shartle Bros. Hydrapulper has an 
18-foot tub made of Type 304 Stainless- 
Clad Steel. Erected at the Shartle Plant 
for checking and match-marking of parts 
prior to shipment to the mill, this Hydra- 
pulper was shipped knocked-down, and 
assembled in the paper mill by welding. 


resistant metals at the lower cost of clad steels. 

Claddings are usually 10% or 20% of total 
plate thickness, depending upon the service 
on which they are to be used. All Lukens 
Clad Steels are available in the extra-smooth 
sodium hydride finish, making them extra easy 
to keep clean. 

Ask your supplier to quote on equipment 
made of Lukens Clad Steels. And for more 
information on these materials, write for 
Bulletin 470. Lukens Steel Company, 501 
Lukens Bldg., Coatesville, Pennsylvania. 


Come see us at the Metal Show in Cleveland, October 17-21 Booth 503. 
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How a 


MODERN metal 


cuts costs here 


Creping doctor installed on “Mister Nibroc’’ at the Berlin, N. H. plant of | 
the Brown Co. ‘’K’’ Monel is one of the doctor blade materials used on this | 
paper towelling machine, one of the newest and largest of its kind. 
The creping doctor and ‘’K” Monel creping blades were made and 
furnished by LODDING ENGINEERING CORP., Worcester, Mass. 


YES, GO WEST! 


1949 Fall Meeting 
TAPPI 
Portland, Ore. 


EMBLEM , OF SERVICE 


FRADE MARK 
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W..: and corrosion... worst enemies of 
your doctor blades . . . can be controlled. 

The secret of long-lasting, low-mainte- 
nance blades lies in using a metal that fits 
your operating conditions. 

“K"* Monel is just such a metal. Con- 
sider its unique combination of desirable 
properties: 

@ Non-rusting, highly corrosion- 
resistant. 

@ Strength and hardness greater 
than structural steel. 

@ Heat-treatable for maximum 
properties. 

@ Easy to machine; takes a high 
polish. 

So much for theory. Now... what about 
practice? 

Many of the nation’s busiest board and 
paper mills report outstanding service from 


“K” Monel doctor blades, in both dry and 
wet end applications. 

“K’” Monel blades, operating on modern 
high-speed paper machines, have given up 
to 18 times longer service than blades of 
other commonly used metals. Less honing 
and less regrinding are required. Corro- 
sion ceases to be a threat to blade life. 
Maintenance costs drop sharply. 

Monel* has long been a preferred metal 
for many other paper mill applications, 
too... screens, save-alls, jordan bars, 
winding wire, head boxes, rolls and roll} 
covers. 

Why not investigate the money-saving 
possibilities of the versatile Inco Nickel ai- 
loys for your own Mill? A note to Inco will 
bring you full information. Write today! 


* Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


.-»FOR MINIMUM MAINTENANCE 


Vol. 32, No.9 September 1949 . TAPP I 


Dewees eer 


nay ep ne Sate Bit 


TAPPI 


INE printing is an art in itself, wholly de- 
{ Deas upon the skill of the craftsman- 
printer and the quality of the materials with 
which he works. 

Variations of equipment, paper and press- 
room conditions require an intimate knowl- 
edge of each problem. Therefore, to supply 
the right ink for a specific purpose may mean 
practically a “prescription-filling” ink service. 
The companies listed below are prepared to 
give this service on inks for all printing 
processes. 

Products of fine quality, service that is de- 


characteristic of organizations that have a 
background of precision — both in manufac- 


turing and thinking. 


y 


GENERAL PRINTING INK COMPANY 


DIVISION OF SUN CHEMICAL CORP. 
1OTH STREET & 441H AVENUE, LONG ISLAND CITY 1, N. Y. 


Offices in Principal Cities 


GEO. H. MORRILL CO. * SIGMUND ULLMAN COMPANY * FUCHS & LANG MANUFACTURING COMPANY ° EAGLE PRINTING INK COMPANY 
AMERICAN PRINTING INK COMPANY - E. J. KELLY COMPANY U GENERAL PRINTING INK CORPORATION OF CANADA LIMITED 
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VORTRAP USERS REPORT— 


* FASTER MACHINE SPEEDS. 
* FEWER BREAKS. 


Sq * INCREASED SCREEN PLATE LIFE. 
2 
& 2 * INCREASED JORDAN FILLING LIFE.| 
& ‘ 
4 ¢§ * INCREASED WIRE LIFE. 
Ss 
Gs * CLEANER FINISHED PRODUCT. 
tf = 
Ly 
tf ARE THESE ECONOMIES OF INTEREST TO YOU2 
Sf¥ 
SF¥ 
ST == 


SAND-GRIT- 
GLASS-CLIPS 
AND ABRASIVE 
MATERIALS — 
REMOVED 
EFFICIENTLY. 


SS 


NATIONAL BANK ace 


SEE ONE OF THE MANY VORTRAP 
INSTALLATIONS FOR POSITIVE PROOF 


THERE IS EXPERIENCE BEHIND VORTRAPS 
WRITE FOR BULLETIN NO. 219-C 


NICHOLS ENGINEERING & RESEARCH CORPORATION 


10 PINE ST:, NEW) YORK=50 Nays 


40 S. Los Robles Ave., Pasadena, Calif. 1477 Sherbrooke St. West, Montreal 25, Canada 
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of Corrosion Control 
with Alloy Linings 


You can frequently overcome many of the trouble- 
some problems that accompany the handling of corro- 
sive chemicals by taking an “inside” look at your 
storage tanks and process vessels. The right kind of 
corrosion-resistant lining, properly applied, may 
mean that you can greatly prolong the life of the vessel, 
avoid nasty cleaning and costly repairs, and eliminate 
the possibility of product contamination. 


The view at the right shows four 11-ft. diam. diges- 
ters which we recently built for a pulp mill in Louisi- 
ana. The view below shows the bottom of one of these 
digesters. The bottom of all four digesters were lined 
with 18-8 Type 304 stainless steel to reduce corrosion. 
This view clearly illustrates a significant feature about 
alloy linings—their successful application requires 
skillful welders capable of welding alloy materials 
with alloy rods. 


You get full service out of a corrosion- 
resistant material only if it is properly 
handled as the lining is installed. Our 
welders and technicians are experienced in 
working with these materials and are 
familiar with the problems encountered in 
applying them. 

Select both the corrosion-resistant mate- 
rial and the fabrication method for your 
requirements from this group. 


e Nickel, chrome, and stainless clad steels 


e Nickel, chrome, and stainless steel lin- 
ings welded in new or existing structures 


e Non-ferrous alloys such as monel metal, 
aluminum, nickel and everdur fabricated 
into linings or entire vessels. 


Call or write for complete details. 


CHICAGO BRIDGE & IRON COMPANY 


eee te ildin Detroit, 26...............1548 Lafayette Building Philadelphia, 3 . .1642—1700 Walnut Street Building 
pan chn 4). Seen ees {43 Nomiitoussunel Havana........ Losses... .-402 Abreu Building Salt Lake City, 1. ..1562 First Security Bank Building 
Bostonin.10".... cons. 1057—201 Devonshire Street Houston, 2........ 2156 National Standard Building San Francisco, 11. . .1238—22 Battery Street Building 
Chicago PIA es Ce 2140 McCormick Building Los Angeles, 14. . .1550 General Petroleum Building Seattle; Ti tcsins ake eee 1362 Henry Building 
Cleveland, | Bo Jen eee ie ee 2238 Guildhall Building New York, 6....... 3324 —165 Broadway Building WailsaicS ope cnecao a nibackarteane 1645 Hunt Building 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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For every position that needs good doctoring—LODDING. 


Lodding Engineering Corporation, Worcester, es 


Building, New York. 


— by W. E. Green @ Corporation, Woolworth 
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Established 1886 


‘ wees a 
Progress, man’s distinctive mark alone .. .”’ 


\ : % 
) if ine BROWNING 
\ ) The industrial colossus of our United States— 


a creation which is one of the marvels of 


p ) civilization—rests in large measure upon 
our people’s never-ending quest for new and 
D superior products which enrich the life of all. 


No industry has achieved a more notable rec- 


ord than Pulp and Paper. Constant striving, 


experimentation and ingenuity will continue 


to increase the flow of paper products into the 


life stream of the nation. 


GOTTESMAN & COMPANY 


— INCORPORATED — 
22 EAST 40th STREET - NEW YORK 16, N.Y. 
EUROPEAN OFFICES: Birger Jarisgatan 8, Stockholm, Sweden 
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High Pressure Steam With High Make-Up? 


Since the demand for 
higher pressures and temp- 
eratures presents special prob- 
lems, the selection of steam equip- 
ment for the modern pulp and paper 
plant becomes a matter of utmost importance. 
The Foster Wheeler Dual Circulation Steam 
Generator is now available to industrial plants re- 

quiring steam for both power and process. The advan- 
tages of this design with respect to reduced blowdown 
requirements and low maintenance have stimulated con- 
siderable interest among industrial plant operators. 


SECONDARY 


STEAM PURITY 


Even at high pressures and 
high feedwater make-up rates, 


the Dual Circulation Steam Generator substantially reduces carry- 
over of both solids and vaporized silica below that of units of 
conventional design. 


|| PRIMARY 


LOW HEAT LOSS : In most paper mills where con- 


servation of water is a major 
consideration, the Dual Circulation Steam Generator enhances eco- 
nomical operation, with quantities of chemicals required for 
treatment processes maintained at a minimum. 


LOW MAINTENANCE 


Because silica carryover is 

' negligible, forced outages to 
clean turbine blades, which normally collect silica deposits in the low 
pressure stages, will occur less frequently. Also by maintaining low 
concentrations in tubes subjected to highest rate of heat absorption, 
possibility of tube failures is minimized. 


This Dual Circulation Steam Generator, designed for an industrial 
plant to operate at 1350 psi, 900 F with 100% make-up, has two 


separate heat absorbing sections, each with its own independent 
circulating system. 


For detailed information, write: 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER WHEELER ALSO DESIGNS, ENGINEERS AND ERECTS PULP MILL PROCESSING EQUIPMENT FOR TURPEN- 
TINE RECOVERY, INDIRECT DIGESTER HEATING, DIGESTER BLOW HEAT RECOVERY, AND TALLOL REFINING 
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® coating processes 


Firm 


ethocel: 


the Ideal Binder 


The Dow Chemical Company 
Dept. Me-750 

Midland, Michigan 

Please send free sample of METHOCEL, for use in 
Check viscosity desired: 15, 25, 100, 400, 1500, 4000 cps. 


Name and Title 


No paper coating is better than its ability to bind to the stock. That’s why an 
increasing number of important paper producers are turning to Methocel—the 
ideal binder for many specialty coating applications. 


Methocel has an inherent ability to dry to a smooth, tough, clear, flexible film 
which binds clay and other pigments to paper and paper board. This exceptional 
film forming property is shown by Methocel’s high sizing power to oils, greases 
and waxes. Light solutions of Methocel produce marked resistance to the penetra- 
tion of gloss inks, varnishes, solvents and waxes. 


Other useful qualities of Methocel to the paper producer are its efficient suspending 
power, highly useful in suspending pigment in colors; great thickening ability, 
valuable in control of latex viscosity; and excellent emulsion stabilizing properties. 
Try Methocel as a better way of producing better paper products. Send in the 
coupon for your free experimental sample of the new Methocel, powdered. 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 


Address 
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Cutting and Welding in Paper Mill Maintenance 


JAMISON MOORE 


Maintenance is an important item in the operation of any 
paper mill. At Union Bag and Paper Corporation’s Savan- 
nah plant, increased and improved use of cutting and weld- 
ing has contributed materially to lower maintenance costs 
and better quality production. Equipment and methods 
have been standardized and auxiliary equipment installed 
as needed. New machines and processes have been in- 
vestigated and adopted when proved to be of practical value. 
Men have been trained to develop versatile skills and safe 
habits of work. Management takes a continually progres- 
sive attitude toward the use of the most modern proved 
equipment and methods. Through these actions, the plant’s 
maintenance department has been able to obtain longer 
life on machine parts, to handle successfully maintenance 
problems involving new materials, to overcome shortages 
of certain materials, to reduce lost time, and to reduce 
maintenance costs. While the cutting and welding proce- 
dures described here are being used in a large plant, the 
principles can be applied to a plant of any size with propor- 
tionate savings. 


THE Savannah plant of Union Bag and Paper 
Corporation is perhaps the largest and the fastest 
growing mill of its kind in the United States. Starting 
twelve years ago with one paper machine and a small 
bag factory, this plant now has five 236-inch paper 
machines plus a large bag factory, box plant, paper 
processing department, and a byproducts plant. 

As the mill has increased in size so has the main- 
tenance department. Maintenance is, of course, an 
important item in the operation of any paper mill. 
With the volume of maintenance work required by the 
Savannah plant, it is evident that even small reductions 
in unit cost will result in considerable savings. Im- 
provements in any single maintenance operation will 
have quite an effect on the total over-all maintenance 
cost. It is true that the equipment and procedures to 
be discussed in this paper represent those in use in a 
very large plant, but the same equipment and proce- 
dures can be adapted to smaller plants with propor- 
tionate savings. 

Mechanical maintenance at Savannah is carried on 
through the medium of machine shops, millwright 
shops, a pipe shop, a garage, and a general mainte- 
nance shop. The author is assistant foreman of the 
general maintenance shop. 

There are many ways in which this discussion could 
be presented covering the various procedures on cut- 
ting and welding in the Union Bag Savannah plant. 
It was decided to present it under three main topics: 
Cutting, Welding, and Related Processes based upon 
the normal and anticipated growth of the plant. 


CUTTING 


The number of hand-cutting torches in use has in- 
JAMISON Moors, Assistant Foreman, General Maintenance, Union Bag and 
Paper Corp., Savannah, Ga. 
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creased from two at the time the mill was started to 
75 at present. Because there are repair jobs on large 
and heavy equipment, such as the barking drums, all 
of the more modern methods of plate preparation are 
used. On the heavy channels where cracks have ap- 
peared, gouging nozzles have been used to wash out 
the cracks and the channels have been repaired as 
good as new. The channels are fastened to the tire of 
the barking drum with rivets and after much pounding 
caused by the rotation of the drums, these rivets have 
to be renewed requiring the use of rivet cutting tips. 

As the work increased for hand torches it was 
realized that a portable straight line and circle ma- 
chine was needed. One was purchased, and later others 
were added. Today eight are in operation. These ma- 
chines are used for cutting wear plates for conveyors, 
cutting plate for tanks, and fabricating both standard 
and special I-beam. 

As the mill grew and maintenance responsibilities 
increased it was necessary to stock a greater quantity 
of plate in the mill to meet the repair schedule. This 
made it desirable to have a shape-cutting machine that 
would meet work requirements. A careful study was 
made of shape-cutting machines and one was selected 
that could cut sprockets up to 36 inches in diameter 
and irregular shapes up to 10 feet in length. This 
machine is equipped with three torches for multiple 
production of parts. Full scale drawings are employed 
in cutting sprockets, strip templets are used for repeti- 
tive jobs, and a magnetic head is used on large orders. 
Just recently it was necessary to cut a large sprocket 
for the coal conveyor to one of the power boilers. A 
large section of the sprocket was broken beyond re- 
pair and since at that time there wasn’t another to re- 
place it, it was a problem to fabricate one. The fact 
was evident that every extra day the conveyor was 
down it would cost the company an additional $600: 
this being the increase in the cost of fuel changeover 
from coal to oil. After checking the stock of plate, 
type 1045 steel plate 2'/. inches in thickness was 
selected for the job. Using the shape cutter to cut 
the plate, the sprocket was completed in 8 hours in- 
cluding the necessary machine work of boring the hub 
and cutting the keyway, netting a saving of over $300 
on this job alone in the cost of fuel for the power boiler. 
The cutting of sprocket teeth, which formerly required 
as much as 8 hours by milling machine, now takes 
only 10 minutes on the shape-cutting machine. 

An important step in lengthening the life of mill 
equipment and in making a better product has been 
made through the increased use of stainless and stain- 
less clad steel on tanks, piping, pumps, and other equip- 
ment. The cutting of stainless and stainless clad at 
first’ presented quite a problem to the maintenance 
department. Investigation of various methods re- 
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sulted in the purchase of powder-cutting torches for 
use on the shape-cutting and straight-line machines 
and of attachments to use on standard hand-cutting 
torches. This made cutting stainless steel comparable 
to cutting mild steel. As a result a large amount of 
equipment is now fabricated from stainless and stain- 
less clad steel in the plant’s maintenance shops. 


WELDING 


Pipes in sizes up to approximately 2 inches in di- 
ameter are still gas welded in most cases throughout the 
plant. Boiler tubes have frequently been repaired or, 
to use a shop term, safe ended, especially during the 
shortage of critical materials. The shops are equipped 
with oxygen and acetylene piped from manifolds and 
acetylene generators to better facilitate the use of 
such equipment. Many welding jobs have to be car- 
ried on in the mill and for this type of welding one 
man is stationed in the general maintenance shop part 
of whose duties is to receive telephone calls and to 
dispatch oxygen or acetylene to points requiring it with 
a minimum of lost time. This operator is also an ex- 
pert repairer of torches and regulators. 

Paper machine maintenance includes frequent re- 
pairing of damaged or broken castings. To meet cer- 
tain chemical conditions some castings, such as pump 
housings and machine frames, are of cast iron, while 
many others are of bronze; thus both cast iron and 
bronze welding must be used. In addition, jordan 
bushings, sprockets, and other parts have to be bronze 
surfaced; for this purpose a harder type bronze rod 
than the type ordinarily used for bronze welding is 
used. For some jobs the bronze is heated and a shaft 
hammered to near size, reducing machining to a mini- 
mum. 

The latest techniques in gas welding involve low- 
temperature welding which is used on many jobs 
such as steel, aluminum, bronze, and cast iron. Dis- 
tortion can be held to a minimum because much less 
heat is required to get the desired results. 

Electric welding began on a small scale in the plant 
with two small portable welding machines. Now 35 
are in operation, including three portable gasoline- 
driven machines used to reach welding jobs where elec- 
tric power is not available. Work such as tank fabri- 
cation, building and repair of conveyors, barking drum 
repair, pipe, stacks, vents, lime kiln repair, cooling 
system ducts, and structural steel for mill use on the 
buildings, cranes, and crane buckets, call for a wide 
variety of electrodes. A large stock of electrodes is 
stored in heated racks and bins for protection against 
moisture and dampness. This protection affords better 
welds and effects quite a saving in rod burn-off and 
waste. 

An independent power supply for the welding ma- 
chines was found to be necessary in order not to in- 
terrupt the operation of the mill and also to enable 
welding to be done during mill shutdowns. This sys- 
tem has been set up throughout the plant with safe 
type plug-in receptacles so that welders can be shifted 
from job to job with a minimum of lost time and the 
welding job done without power interruption. On 
wood yard conveyors, which are extremely long, re- 
pair jobs were speeded up by running welding cable in 
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conduit along the conveyors with a plug-in receptacle 
every hundred feet. This installation also affords 
ereater safety since it eliminated the former practice 
of stringing welding cable over high wood piles to 
reach the job to be done. 

As the difficulties of getting sufficient amounts of 
certain materials increased, the different types of auto- 
matic welding machines were investigated to determine 
just how this equipment could be used. This study 
resulted in the purchase of one portable 1000-amp. 
Union Melt welding machine that operates off of two 
standard electric welding machines connected in series. 
This machine, which runs on 6-foot sections of inter- 
locking traek or on a standard 10-inch I-beam, makes 
long straight welds of better quality, and at a faster 
rate than is possible with manual welding. This makes 
it ideal for fabricating I-beams from plate salvaged 
from various jobs and also from standard stock plate. 
This type of welding complements machine cutting. 
With the two combined it makes a perfect set, as 
proper fit up is essential on all jobs. 

The latest electric process is the heliarc welding, a 
type of electric welding where the arc is completely 
shielded by argon gas, making it possible to weld very 
light gage stainless, monel, aluminum, and other non- 
ferrous metals. A large job recently completed with 
this type of welding was the building of saveall pans 
for two of the large paper machines out of 14-gage 
monel metal. These saveall pans are required on the 
fourdrinier of each machine and by fabricating out 
of monel a corrosion problem was met. 


RELATED PROCESSES 


A metal spray gun in Union Bag’s Savannah Plant 
has been used very successfully on building up herring- 
bone gear shafts where the slightest misalignment 
would have been fatal as far as the operation of the 
reduction gears on a paper machine are concerned. 
Some of these shafts that have been metallized are 
operating successfully after two and three years of 
continuous service. 

Flame hardening is employed on many sprockets 
by using type 1045 steel and a 30-flame water cooled 
head. This head has tips of various sizes and plugs 
so that the flame can be adjusted to any particular 
job. The experience in hardening gear teeth is that 
the desired hardness for long service can be obtained 
and still have a tooth that will take plenty of punish- 
ment without breaking off. This process has increased 
by two or three times the life of many sprockets now 
in use throughout the plant. 


Two stud welders, each operating off of a standard 
electric welding machine, are also in use. The princi- 
pal application for these machines is the installation 
of pins to secure insulation material on tanks such as 
digesters, evaporators, and boiler tubes. In addition 
to these types of studs, good results in stainless-steel 
stud welding were gotten on certain jobs for the by- 
products plant, such as cladding condenser heads and 
installing stainless-steel linings in small tanks. 

In the sheet metal department, the use of one small 
spot welder has resulted in a reduction in the number 
of rivets on light gage metal. 
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Wrinkle bending is used on pipe wherever it is con- 
sidered practical and thus far its application to steam, 
water, and liquor lines has proved satisfactory. 


Heavy heating is employed on various jobs as, for 
example, straightening large shafts, heavy plate bend- 
ing, and stress relieving welds. 

Since Union Bag and Paper Corporation’s Savannah 
plant is still a young mill, having been in operation 
only twelve years, the author thinks it would be fitting 
at this time to discuss the future. An expansion pro- 
gram is underway, and this means that welding tech- 
nology will be developed and expanded with the growth 
of the mill. We are looking forward, in the near future, 
to being able to do shape welding by using the Union 
Melt welding head on the shape-cutting machine. Also 
a welding positioner was recently obtained that will 
make it possible to broaden the scope of work to take 
in heavy flange welding and other heavy work. 

There are many corrosion problems and in some 
places stainless clad steel or stainless steel liners are 
used. This will call for either heliare spot welding or 
some other type of spot welder that will make it 
possible to get the desired results on tank lining. 

Flame straightening is employed on many jobs and 
its use will be expanded. 


Studies are now being made on the possible advan- 
tages of using flame priming in the maintenance of a 
fleet of steel barges used in transporting a part of the 
plant’s pulpwood supply. It is thought that this proc- 
ess will contribute to the increased life of the barges 
by providing better and cleaner surfaces for painting. 


There are indications that a larger shape-cutting 
machine may be required in the near future to handle 
more efficiently anticipated increased demands for 
heavier equipment to be built by the maintenance de- 
partment. 


Pressure welding is also being investigated to see 
how many present jobs it can be applied to and if 
future work quality may be improved by this type of 
welding. 


MEN 


Up to this point the discussion has been confined 
to machines, equipment, and methods. No paper on 
this subject would be complete, however, without 
mention of another highly important ingredient—men 
—the human element. A maintenance department is 
no better than the man who performs the actual main- 
tenance work and the men in management who fur- 
nish leadership to those who are charged with seeing 
that maintenance work is properly done. 


Training directed toward the development of versa- 
tility of skills rather than in single skill is a definite 
part of our maintenance operations. Through a sys- 
tem of rotation and training, both welders and helpers 
become familiar with all types of work. Whenever 
new processes are introduced, all the men eventually 
are trained in their use. Consequently, the plant is 
better prepared to handle emergencies and peak de- 
mands for certain types of work than would be pos- 
sible if only a specialist or two were developed in each 
line. 
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This training on the job is supplemented by meetings 
and classes, held in cooperation with the plant training 
department. The purpose of the courses is to develop 
a better understanding of welding procedures and di- 
rectly related skills. It is interesting to note that 
practically all welders and helpers have attended, 
voluntarily and on their own time, meetings at which 
welding films are shown and discussed, and that a 
large percentage of the men have voluntarily completed 
courses in blueprint reading. 


Supervisors also come in for their share of training, 
not only in the technical end of the work, but also in 
the fundamentals of working with and directing people 
on the job. 


SAFETY MEASURES 


Safety is another important consideration in the 
training, protection, and development of the men. Job 
training is conducted on the basis that the safest way 
to do a job is the correct way to do it. In addition, 
the plant safety department has available at all times 
a full line of safety shoes, safety glasses, goggles, and 
other safety equipment designed to offer the greatest 
possible protection for each job. The safety depart- 
ment cooperates with supervision in a continuous cam- 
paign of safety education, hazard elimination, and 
other measures to make the plant a safer place in 
which to work. 


Particular attention is given to the fire hazard which 
may be caused by the torches, especially on work done 
outside the shops. Although all the portable welding 
buggies are equipped with fire extinguishers, the fire 
protection department is always notified when a weld- 
ing or cutting job creates any possibility of fire. The 
fire protection man sets up screens of asbestos drier 
felt, provides fire hose, and fire extinguishers for 
prompt use, and takes whatever other steps that are 
necessary to safeguard the area. 


The combination of training and safety activities 
has resulted in a well-trained, versatile, safety-minded, 
and resourceful crew of maintenance workers. 


These activities contributed greatly in a recent 
major maintenance performance—the installation of 
a new headbox weighing 78,000 pounds, designed for 
increased production on one of the paper machines. 
This job was completed a day ahead of schedule with- 
out a single accident. 


The things that have been done with cutting and 
welding in our maintenance work could not have been 
accomplished, however, without the progressive leader- 
ship and encouragement of the men who make up the 
management of Union Bag. The organization is con- 
stantly striving for improvement in machines, equip- 
ment, methods, and men. 


SUMMARY 


To summarize, the cutting and welding activities 
which have been described have contributed to lower 
maintenance costs and to increased quality and quan- 
tity production. It is true that the equipment and pro- 
cedures mentioned are used in a large plant, but it 
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is believed that these ean be applied to any plant with 
proportionate good results. In our own case, it has 
taken lots of hard work and study; the application of 
machines, equipment, and methods to suit the needs; 
and the development and protection of men—all with 
the full support and encouragement of management. 
It is believed that progress has been made but it 1s 
known that there is much still to be done as new tech- 
niques are developed and proved. 

Receiven Sept. 8, 1948. Presented at the Third Engineering Conference 


sponsored by the Technical tee of the Pulp & Bi Industry 
held at the Hotel Statler, Buffalo, N. , Oct, 25-28, 1948 


DISCUSSION 


Husert F. Parker (Maintenance Engineer, New 
York & Pennsylvania Co., Inc., Lock Haven, Pa.) 
Mr. Moore has described the equipment that is used 
for cutting and welding in a very large mainte- 
nance department of a large pulp and paper mill. He 
stated in this description that “the equipment and pro- 
cedures mentioned”—‘can be applied to any plant 
with proportionate good results.” In a broad sense 
this is true for the alert maintenance man either knows 
where, close at home, he can have done those operations 
he is not equipped to handle himself, or he sees to it 


~. that the parts most likely to be needed in an emer- 


gency are on hand in the maintenance storehouse. 
It can be contended that such a procedure is not the 
most economical, in that a profit is paid when work 
is done by others and/or interest charges build up on 
items carried in the stores house. 

For the smaller mills where the quantity of work to 
be done is not great enough to keep the various tools 
reasonably busy it 1s without doubt more economical 
to rent the use of the machines and hire the services 
of skilled operators from an organization whose major 
business it is to do Job welding and fabrication since 
others help to carry the investment and depreciation 
charges on the tools and share in the labor costs. 

Exactly the same is true of the materials that are 
carried in the storehouse with the addition of interest 
charges on the investment over the period of time they 
are held in storage. 

In moderate sized mills the answer to how much of 
the type of work Mr. Moore described is to be carried 
out by the maintenance department depends on the 
management’s decision of whether or not they are will- 
ing to get into a business quite foreign to their primary 
business. 

However, no mill, no matter how small, can any 
more afford to be without a cutting torch, a welding 
torch, or an electric welder, than it can afford to be 
without an electric drill, a drill press, a lathe, a saw 
bench, an efficient hydraulic wheel puller, or the black- 
smith’s forge and anvil, for they are labor-saving tools. 

The simplest cutting torch finds untold uses from 
separating stubborn nuts and bolts; cutting off bars, 
angles, or structural shapes; heating pieces to be bent 
or straightened; to cutting out intricate shapes in 
pipe or plate. 

An inexpensive tool that can be added to the cut- 
ting-torch group is the powder cutting blowtorch 
which permits cast iron to be cut as easily as the 
cutting torch cuts steel. 
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The welding torch finds many uses in putting to- 
gether broken castings of all types and descriptions 
from the simplest of shell-like pieces to very large 
parts with heavy sections. It is an extremely useful 
tool in the building in of teeth broken from the face 
of a gear, or the jointing of dissimilar metals. Where 
the welding bere is used, it is necessary to preheat the 
work, keep it hot while working on it, and permit it 
to cool very gradually. 

A portable electric welder having a capacity of 250 
to 300 amperes can do a vast amount of work from 
assembling simple structural parts to take the place 
of cast parts to putting together complicated gallows 
frames and other structural work. More and more 
piping is being welded together in the mills and many 
complicated pipe elements and fittings that formally 
required very expensive and time consuming patterns 
are now being fabricated quickly and inexpensively. 
Many parts that suffer from abrasion and require fre- 
quent replacement can be made to last much longer 
by the simple process of hard surfacing the soft metal. 


Admittedly some of the operations mentioned above 
cannot be done as economically as with the tools 
previously discussed, but it is amazing what a skillful 
operator can do with good torches and a good electric 
welder. 


However, a word of caution should be sounded for 
there are certain-operations where these tools should 
not be used. The cutting torch should never be used 
to melt babbitt from bearing boxes, yet this is an 
operation common to many mills and industries. The 
welding torches, either gas or electric, should not be 
used to build up the journals of rotating elements, un- 
less the shop is equipped to stress relieve the part 
after welding. Many broken journals of the fatigue 
fracture type have been traced directly to such welding. 
This operation can far better be performed by metal- 
lizing, which does not set up strains in the journals, and 
which has been used very successtully on ode large 
and small journals. 


While it may not be economical for a mill to pur- 
chase and install most of the special cutting and weld- 
ing equipment, it is highly advisable that they hire 
only top-notch men who can perform skillfully vast 
quantities of complicated work quickly and econom- 
ically without large investments in special equipment. 
These men should be certified operators so that they 
can work on pressure vessels in accordance with the 
laws of many states and the regulations set up by 
the insurance companies. 


From the foregoing it appears that many mills do 
not need to make large investments in cutting and weld- 
ing equipment, but that these mills should have along 
with their other labor-saving tools, cutting and weld- 
ing torches, and an electric welder, which should be used 
by the highest-skilled operators obtainable so that max- 
imum value can be obtained from the equipment avail- 
able, leaving the very large and/or very complicated 
jobs to be done by those outside shops whose business 
it is to do that kind of work. The mill should also 
plan ahead to have on hand those parts which, should 
a breakdown happen, would be very crippling if none 
were available. 
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Spray Drying Coefficients for Sulphite Waste Liquor 


H. H. FOGLER, F. HERBOLZHEIMER, R. M. STINCHFIELD, L. C. JENNESS 


Sulphite waste liquor at a concentration of 25% solids 
was spray dried in a tower drier, and at concentrations of 
8, 24, and 45% solids in a laboratory spray drier. Flue 
gas at temperatures of 300, 400, 500, and 600°F., was 
used as the drying medium in both pieces of equipment. 
A method of caleulating an over-all heat transfer coeffi- 
cient for the vaporization of water is proposed. Values of 
this coefficient are presented on a volumetric basis for a 
mean temperature driving force between the dry bulb and 
wet bulb temperatures of the heating medium. These 
coefficients are found to decrease for the laboratory drier 
with an increasing concentration of solids in the liquor. 
The tower drier was operated with the spray and gas in 
parallel and in countercurrent directions. A higher 
coefficient resulted from countercurrent operation, the 
value of which was close to that obtained with the laboratory 
unit. 


SPRAY DRYING is an operation that has been 
practiced for many years. It is only recently, however, 
that it has received particular attention. The pro- 
duction of dehydrated foods during the last war was 
an impetus for much of this attention and resulted in 
advancing the mechanical features of spray drier 
construction more than it enlightened the science of 
drying. 

One of the objects of the investigation being pre- 
sented was the preparation of pilot plant quantities 
of spray-dried solids from sulphite waste liquor. A 
commercial drier not being immediately available, the 
construction of a spray drier was undertaken. A 
survey of the literature presented suggestions that 
were useful in designing equipment and _ pertinent 
references (1-6) are listed in the bibhography ap- 
pended. No published information could be found, 
however, that would allow a prediction of the capacity 
of spray drying equipment from the standpoint of 
volume of spray chambers required for various condi- 
tions of operation. The desirability of more basic 
information on the science of spray drying is further 
evidenced by a research program at the University of 
Wisconsin reported on by W. R. Marshall, Jr., at the 
November, 1948, meeting of the American Institute 
of Chemical Engineers. Marshall described the con- 
struction and operation of standard driers and enumer- 
ated phases of spray drying that should be more ex- 
tensively studied. 

The authors had hoped that information would be 
available from which a relationship between spray 
chamber volume and the temperature of the drying 
medium could be evaluated, as valuable as that which 
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exists for the rate of heat transfer through surfaces: 
Q/0 = Q-= UAAtn (1) 


in which Q/@ is a rate of heat transfer through the 
area, A, caused by a mean temperature driving force, 
At,,. The over-all heat transfer coefficient, U, is then 
expressed in units of Btu./hr.xsq. ft.« °F. 

No such satisfactory relationship for spray drying 
could be found in the literature. The comparable re- 
lationship for spray drying should be: 


YO = Gf = IKWINia (2) 


in which @/@ would be the rate at which heat is 
utilized by the evaporation of water in a spray chamber 
of volume, V, caused by a mean temperature driving 
force At,,. The over-all heat transfer coefficient, K, 
would then be in units of Btu./hr.xcu. it.x°F. and 
might be dependent on the efficiency of mixing of the 
fluids or on the type of spray utilized since the sur- 
face area of droplets per unit weight of liquid increases 
with a decrease of size of droplets. 

It was expected that the temperature driving force 
would be a logarithmic mean temperature difference 
between the dry bulb temperature of the drying me- 
dium and the temperature of the droplets being dried, 
which should be substantially the wet bulb tempera- 
ture of the drying medium. The validity of the log 
mean At is shown by the following derivation based 
on the assumptions of adiabatic operation and con- 
staney of coefficient. 

For a differential interval of volume, equation (2) 
may be written: 

dg = K(t — tw)dV (3) 
Furthermore, the heat change dq is equal to the change 
of sensible heat of the gas streain, G, of humid heat, 
SUN CL, 


dq = Gsdt (4) 
Eliminating dq from equations (8) and (4) yields, 
Gsdt = K(t —tw )dV (5) 
NOMENCLATURE 
A == LYACEH ol Gl, 1th 
G = quantity of drying gas in Ib. 
K = coefficient of heat transfer in Btu/(hr.) (cu. ft.) (°F.) 
p.si. = pounds per square inch gage pressure 
q = rate of heat transfer in Btu./hr. 
Q = quantity of heat in Btu. 
6 = interval of time in hr. 
8 = humid heat in Btu./Ib. °F. 
A — inlet temperature of drying gas in °F. 
hie — outlet temperature of drying gas in °F. 
tw = wet bulb temperature of drying gas in °F. 
Atm = log mean temperature difference between dry ath 
and wet bulb temperatures of drying gas in °F, 
ty = feed temperature in °F. 
U = coefficient of heat transfer in Btu/(hr.) (sq. ft.) © F.) 
volume me cin tte 
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Separation of the variables and integrating gives, 


t V2 
Gs '_dt = Kk d V (6) 
ty t oe tw Vi 


The evaluation of which results 1n, 


Gs In ; =" ae (7) 


w 


From the integrated form of equation (4), 


Gs q 


i= 


which if substituted in equation (7) yields, 


- (ti — te) 
2 IK = (8) 
In (4 tw) 


(ty = tio) 


Equations (2) and (8) are then identical if the tem- 
perature driving force is expressed as a logarithmic 
mean. This relationship is comparable to that for 
adiabatic humidification, a process which is neces- 
sarily complementary to spray drying. 

A tower type spray drier was constructed, there- 
fore, in order that the volumetric capacity could be 
measured in terms of an over-all heat transfer coeffic- 
ient. 


EQUIPMENT AND OPERATION 


Tower Drier 


The drying chamber, shown in Fig. 1, consisted of 


SE 


Fig. 1. Tower spray drier and furnace 
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a cylindrical section of sheet steel about 2 feet in 
diameter and 8 feet in height. The tower had a 
flanged, removable top and a removable plate at the 
bottom of the cone for discharge of solids. Preheated 
sulphite waste liquor could be supplied under pressure 
to gun-type atomizing nozzles located near the bottom 
or top of the tower as shown in Fig. 2. Flue gas 


STORAGE 


WASTE LIQUOR 
OIL STORAGE 


FURNACE 


CYCLONE 
SEPARATOR 


ISTEAM HEATER 


CARBON DIOXIDE 
CYLINDER 


Fig. 2. Line diagram of tower spray drier 


from an oil-fired furnace was drawn by a suction blower 
to the top of the tower, which it entered tangentially, 
and subsequently through a cyclone separator. Ther- 
mometer wells were inserted in the liquor feed line and 
in the exhaust gas line close to the tower. The inlet 
gas temperature was controlled by bleeding in atmos- 
pheric air and the temperature of the gas entering the 
tower was measured by a thermocouple. The spray 
heads that were used had such a small angle of diver- 
gence that there was no direct impingement on the 
walls of the tower. 


In operation the equipment was first thoroughly 
heated. Preheated waste liquor of a given per cent 
solids was then sprayed to the tower either counter- 
current to, or in parallel with, the gas stream. After 
steady-state conditions resulted, the liquor feed rate 
was measured from the storage cylinder and the neces- 
sary temperatures were recorded for a period of 1/2 
to 1 hour. The capacity of the blower was measured 
with an anemometer. The humidity of gas entering 
the tower was computed from flue gas analyses and 
the composition of the fuel oil. 


At the end of each run the bulk of the solids had 
collected in the base of the tower cone although some 
adhered to the walls of the tower. The moisture con- 
tent of the solids was determined, and the amount of 
water evaporated was computed from the rate and 
composition of the liquor feed. The net amount of 
heat required to vaporize this water was substituted in 
equation (2) with the tower volume and the existing 
logarithmic mean temperature driving force. The 
values of over-all heat transfer coefficients so computed 
are tabulated as results. 


Laboratory Drier 


Later in this investigation a Bowen laboratory spray 
drier became available and it was operated to pre- 
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pare other samples of dried solids and to allow the 
evaluation of heat transfer coefficients. This drier, 
shown in Fig. 3, consists of a gas-fired burner, a drying 
chamber, a centrifugal atomizing device, a cyclone 
particle collector, and an exhaust fan. 


Fig. 3. Laboratory spray drier 


Flue gas from the burner, which was supplied with 
commercial fuel gas, was used as the drying medium, 
and its temperature was regulated by a Partlow 
_ thermostatic temperature control. The drying cham- 
ber, lined with stainless steel, was 30 inches in diame- 
ter and 30 inches in height. The hot gas entered the 
top of this chamber through a vaned inlet that cir- 
culated the gas in a counterclockwise direction when 
viewed from the top of the chamber. This rotation of 
the drying gas tended to prevent particles from ad- 
hering to the wall and increased the time of contact 
of them with the heating medium. Thermometer wells 
were located in the inlet and outlet drying gas lines. 

Atomization of feed in this drier was accomplished 
by the centrifugal action of a stainless steel wheel, 
located in the vaned inlet and rotated at 50,000 r.p.m. 
by a pneumatic turbine motor. Compressed air was 
supplied to the turbine from a Kellogg-American air 
compressor at 95 p.s.i.g. and a rate of 10 to 12 c.f.m. 
The dried solids were carried by the gas stream to a 
cyclone separator where they settled out in a glass 
receptacle. The exhaust gases were discharged by a 
medium pressure blower to the atmosphere at a rate 
which was measured with an anemometer. 

In operation of this unit the equipment was first 
thoroughly heated and then brought to steady state 
with a water feed at a rate slightly less than one that 
allowed wetting of the chamber walls. Sulphite waste 
liquor was then supplied as feed and the necessary 
data observed to allow the calculation of a heat trans- 
fer coefficient as previously described. A series of 
runs was made at inlet drying gas temperatures of 300, 
400, 500, and 600°F., for waste liquor concentrations 
of 8, 24, and 45% solids. The values of heat transfer 
coefficients that were computed are tabulated as re- 
sults. 


DISCUSSION OF.RESULTS 


The observed data on drier operation are tabulated 
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In chronological order: Table I for the tower drier, 
for which runs one to four, inclusive, were used to 
develop procedure and technique of operation; Table 
II for the laboratory drier, for which runs 13 to 15 are 
not shown for the same reasons. 


Table I. 


Tower Drier—Observed Data 


Volume of Drier = 20.45 cu. ft. 


Temperature, °F. 


Run Joli 
No. Type feed ae (peas oa ear Hee eo 
5 Countercurrent 25 403 280 130 0.306 
6 Countercurrent 25 Bev) PAKS Rye! 0.458 
7 Countercurrent 25 338 224 165 0.353 
8 Countercurrent 25 460 248 158 0.840 
9 Countercurrent 25 D608) 319s 42 0.418 
10 Parallel 25 495 289 140 0.399 
11 Parallel 25 5o9y 374 115 0.306 
12 Parallel 25 Ae SPA 1 0.189 


The calculated data for each run and the coefficients 
of heat transfer obtained are further tabulated. Table 
III is for the tower drier in which the order of runs 
has been rearranged within the groups of type of feed; 
1.e., countercurrent or parallel, in the order of in- 
creasing inlet gas temperatures. Table IV is for the 
laboratory drier, in which the order of runs has been 
rearranged to group concentrations of solids in in- 
creasing order, and within each group in the order 
of increasing inlet gas temperature. 


Table Il. Laboratory Drier—Observed Data 
Volume of Drier = 12.24 cu. ft.; Parallel Feed 


Temperature, °F. 


Solids, Inlet Outlet Feed— Feed rate, 
Run No %o t1 te tf lb./min. 
16 8 504 170 #150 0.304 
17 8 600 220 176 0.210 
18 8 305 130 122 0.210 
19 45 498 195 156 0.300 
20 45 ) sO). ABS 0.132 
PA 45 O82 27s 0.364 
22 45 413 187 156 0.187 
23 24 320 148 132 0.148 
24 24 402 162 147 0.328 
25: 24 491 190 156 0.211 
26 24 597 202 161 0.197 
2s 24 597 202 #161 0.197 
28 8 400 168 141 0.228 


4 Atomization wheel operated at 40 p.s.i. air pressure. 


A comparison of heat transfer in a spray drying 
chamber to that in a heat exchanger will explain fur- 
ther presentation of results. In heat transfer between 
fluids indirectly through an area, the entire area’ is 
necessarily effective, terminal temperatures adjust 
themselves correspondingly, and the over-all coeffic- 
ient of heat transfer is dependent on capacity only to 
the extent that individual film coefficients are affected 
by changes in velocity of flow. Heat transfer in a 
spray chamber is not analogous. If not operated at 
maximum capacity, the drying is accomplished in a 
portion of the volume and hence the entire volume is 
not effective. For this reason, it was intended to 
operate the drier at maximum capacity during each 
run, thereby allowing the solids to remain at the wet 
bulb temperature of the drying medium throughout 
the entire volume. 
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A number of runs, however, resulted in either a wet 
product or a wetting of the walls of the drier. Results 
from these runs were regarded as invalid for obvious 
reasons and are so indicated in Tables III and IV. 
On the other hand, for many runs it was considered 
that the drier was not operated at capacity, and a 
comparison of inlet temperatures and feed rates be- 
tween various runs indicates that such a conclusion 
is warranted. 


time it would be in the constant and the falling rate 
portions of a drying rate curve. The curve should, 
of course, approach zero at 100% solids. For the other 
extreme of zero concentration of solids, it should ap- 
proach the value of the coefficient for water in adia- 
batic humidification to which it would be entirely 
analogous. Badger and McCabe (7) have given values 
from 90 to 95 for this coefficient. 

It is logical to assume that the size of the sprayed 


Table II. Tower Drier—Calculated Data and Results 


B.t.u. 
————— Temperature, °F.——_—_—~ transferred Pound Hie K 
T of feed V 5 e ler aporated 
He Lae a ae : skate Ls ae CF spun tea Da. B.t.u./(hr.) (cu. ft.) (OF .) 
an ‘ountercurrent 338 135 136 987 0.247 5.3 
6 Countercurrent 362 136 142 1028 0.336 Coll 
5 Countercurrent, 403 138 198 1023 0.224 3.4 
8" Countercurrent 460 sae er tS ‘ime ce he 
9 Countercurrent 568 147 279 1015 0.418 4.5 
12 Parallel 435 140 234 1032 0.189 2.5 
10 Parallel 495 143 234 1015 0.399 Sil 
11 Parallel 559 146 311 1042 0.306 3.0 
a Result sboaelve because of Preomnlcte drying. 
A study of Table III shows that there is no apparent 12 T T <a 
correlation of heat transfer coefficient, K, to the inlet ° Bese) spray thie 
0 tee = Oo w ae 
temperature of the drying gas, or to the driving force Phau ajar cara Mesh 
At». In general, however, countercurrent operation us 
gave higher coefficients than did parallel operation. x 
A study of Table IV also shows that there is no ap- sla 
parent correlation of coefficient to the inlet gas tem- eatin 
perature nor to the driving force, At,,, but that there a 
definitely is a correlation of coefficient to concentration IZ 
of solids in the feed. : 
In the hght of these observations and the previous 
discussion concerning capacity of operation, it was a = s 
decided that the maximum values of coefficient ob- i eee “ 2 
tained for each concentration of feed for the labora- 
tory drier, and for each type of feed flow for the tower 
o i YI Fig. 4. Heat transfer coefficient K vs. waste liquid con- 


drier, were the pertinent values for this investigation. 


centration in per cent solids 


Table IV. Laboratory Drier—Calculated Data and Results 


B.t.u. 


————— Temperature, °F. transferred Pound water 
Run Solids, Inlet Wet bulb Log mean per lb. water evaporated K 
No. % ti tw Atm evaporated per min. B.t.u./(hr.) (cu. ft.) (°C F.) 
184 8 305 ike Bs 2 Zhe A ane 
28 8 400 132 110 1010 0.208 9.4 
16 8 504 138 137 1003 0.278 10.1 
17 8 600 143 214 979 0.192 4.3 
23 24 320 126 81 1016 0.110 6.8 
244 24 402 ae aia Aas fans Ne 
25 24 491 137 166 997 0.157 4.6 
26 24 597 143 194 994 0.146 3.0. 
20 45 310 125 79 1013 0.068 4.3 
22 45 413 133 138 995 0.071 2.5 
19 45 498 138 165 997 0.155 4.6 
21 45 582 142 206 982 0.188 4.4 


a Results invalid because of incomplete drying. 


Figure 4 presents these optimum values in which the 
coefficient is plotted versus the concentration of solids 
in the feed. 

It will be noted that the coefficient decreases with 
increasing concentrations of feed. That this should 
be so is logical when one considers the individual drop- 
let of water and solids, and the relative lengths of 
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droplets would have considerable effect on coefficients 
of heat transfer obtained. This investigation does 
not uphold such an assumption. The values obtained 
in the tower drier in which a pressure nozzle gave 
relatively large droplets compared to the atomization 
obtained by the centrifugal wheel of the laboratory 
drier, are not far removed from the curve in Fig. 4, 


Vol. 32, No.9 September 1949 TAPPI 


particularly for countercurrent operation. This ob- 
servation is further supported by the results of run 
No. 27, in which the only change from run No. 26 was 
that the centrifugal wheel was operated at 40 p.s.i. 
air pressure rather than the normal 95 p.s.. to give 
a slower rotation of the wheel and larger resultant 
droplets. The operating data and coefficients of these 
two runs were identical. 

The solid product from the tower drier was in gen- 
eral not very hygroscopic, black in color, and of rélae 
tively large particle size; e.g., a considerable portion 
would not pass an 80-mesh screen. The solids from the 
laboratory drier were quite hygroscopic, brown to 
dark brown in color, and of very small particle size; 
e.g., the majority would pass through a 200-mesh 
screen, 


ILLUSTRATIVE PROBLEM 


The following problem is postulated to illustrate the 
utilization of over-all heat transfer coefficients for 
the computation of spray drier volume necessary to 
dry a commercial quantity of concentrated waste 
liquor. 


Capacity of mill = 100 tons pulp/day 
Raw waste liquor, 8% solids = 100,000 lb./hr. 
Concentrated waste liquor, 45% solids = 17,800 lb./hr. 
Spray-dried solids (6% moisture) = Sol Onl bear 
Water evaporated = 9290 lb./hr. 
Assumptions: 
Drying gas from combustion of No. 2 range 
oil 
Humidity of drying gas entering = 0.074 
Inlet gas temperature = 1000°F. 
Outlet gas temperature = 250°F. 
Feed temperature at wet bulb temperature, 
of drying gas 


Logging and Pulping 


Driving force, Atm = 330°F., 

Heat to be transferred = 9.29 x 10° Btu./hr. 

Coefficient of heat transfer, K = 4.6 Btu./hr. x cu. ft. X °F. 

sr 0 = 6130 cu. ft. 

Dimensions of drier approximately 20 ft. in diameter by 
20 ft. high, or 17 ft. im diameter by 25 ft. high 


Volume of drier 


CONCLUSIONS 

1. Heat transfer coefficients for the spray drying 
of sulphite waste liquor, in the laboratory drier util- 
ized, decrease with increasing concentration of solids 
in the liquor. 

2. The difference between pressure type atomiza- 
tion and rotating wheel atomization has little effect 
on heat transfer coefficients within the range of this 
investigation. 

3. Pressure type atomization and tower drying 
yielded a product of larger particle size and one that 
was less hygroscopic than resulted from the laboratory 
drier 
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Black Spruce Thinnings 


Z. A. ZASADA and C. A. RICHARDSON 


A study was made on the feasibility of using small diameter 
black spruce from thinnings in which logging and pulping 
cost were analyzed. The cost of producivg wood from 
thinned stands is higher than in regular operations and 
logging costs are also higher, but the operation is still 
practical. The small wood requires slightly more handling 
in the pulp mill, but operations are not necessarily slowed 
down, and the yield and quality of the pulp are satisfactory. 


A PROBLEM of concern to the paper industry and 
forest managers in Minnesota is how to extend the 
present black Spruce pulpwood supplies. Stands of 
this species now are being cut at a rate of more than 
200,000 cords per year. The maximum annual drain 
allowable if the resource is to be permanently main- 
tained is 80,000 cords. The area of black spruce 

7%. A. Zasava, Forest Economist, Lake States Forest Experiment Station, 
maintained by the U. S. Department of Agriculture, Forest Service, in 
cooperation with the University of Minnesota, at University Farm, St. 
Paul, Minn. 


GC. A. Ricuirpson, Chemist, Blandin Paper Company, Grand Rapids, 
Minn. 
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stands cannot readily be increased, but closer utiliza- 
tion of the remaining mature stands can help to 
extend the supply. This phase of the problem has 
been studied intermittently during the last seven years. 

In 1941, the Minnesota Division of Forestry and 
the Minnesota and Ontario Paper Company, made a 
cooperative study (1) in which the cost of utilizing 
8-foot and 4-foot black spruce pulp sticks to a 3'/2- 
inch top was compared with utilization to a 1'/ -inch 
top. A mature stand of spruce was logged for this 
project. No mill data were collected concerning the 
suitability of the small wood for manufacture of 
pulp. The results of the study showed that (1) 
yields from a stand of black spruce timber can be 
increased substantially by reducing top utilization 
specifications, and (2) closer utilization increases 
production costs. 

During the 1946-1947 logging season a second study 
(2) of closer utilization of mature spruce stands was 
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undertaken. This study, made near Big Falls, Min- 
nesota, compared the yields and cost of utilizing 
black spruce to a 4, 3, and 2'/s-inch top diameter. 
In this case mill tests were made on the wood to 
determine what effect closer utilization might have 
on pulping by the sulphite process. This study 
showed that it is practicable to extend the present 
supply of merchantable timber by utilizing black 
spruce pulpwood to a 2!/s-inch top when cut from 
mature stands. The resulting extra volume can off- 
set the small additional logging costs. It was also 
found that the small wood obtained on this operation 
did not reduce the quality of sulphite pulp produced. 


To examine further the possibilities of obtaining 
additional spruce pulpwood from present stands, a 
third utilization study was undertaken in 1948. Its 
purpose was to determine the practicability of pro- 
ducing pulpwood by thinning black spruce stands 
of small diameter, and to determine whether this 
pulpwood could be used successfully in the manufac- 
ture of groundwood pulp. This study is reported 
here. 

It is recognized at the outset that to make thin- 
nings commercially feasible, the minimum pulpwood 
merchantability would have to be lowered from pres- 
ent standards of a 4-inch top. This is so because 
a large number of the trees in the stands available 
for cutting will not produce pulpwood sticks suf- 
ficiently large to meet present minimum standards, 
and as much pulpwood as possible would have to be 
removed in order to get sufficient volume to make 
the operation financially successful. For this study 
it was agreed that a minimum top diameter of 3 
inches would be acceptable. This permitted the cut- 


ting of trees as small as 3.8 inches in diameter breast 
high. 


It was recognized further that a mill test would 
be necessary to find out whether the wood from the 
thinning operation, which contains a high volume 
in sticks under present merchantable sizes, could be 
processed and used successfully in the manufacture of 
pulp. Accordingly a mill test was set up as a part 
of this study. 


The project was a cooperative undertaking. The 
Chippewa National Forest, through its regular sale 
procedure, provided a stand of black spruce suitable 
for thinning on the Cutfoot Sioux district of that 
forest. The timber was sold to the M. J. Salisbury 
Company (timber producer for the Blandin Paper 
Company) who provided for the logging. The Blan- 
din Paper Company processed the wood and collected 
the mill data. The Lake States Forest Experiment 
Station planned the project, supervised the woods 
operation, and collected the logging cost data. 


Four small tracts, comprising 37 acres of 75-year- 
old black spruce swamp stands were selected for the 
thinning study. The area was laid out in strips 100 
feet wide. Trees to be cut were blazed with an axe. 
The volume cut per acre varied from 2 cords on 
some strips to 8 cords on others. Two small areas 
making up less than an acre were marked for clear 
cutting because of mistletoe infestation. The average 
eut per acre over the whole area was 3.92 cords. 
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Normal methods for winter logging on small opera- 
tions were used. Cutting was done on a piece-work 
basis. Skidding, loading, and hauling were contracted 
by the cord. 


Cost and time records for cutting and skidding 
were kept for each operation. Records were also 
kept on the cost of road maintenance, snow plowing, 
making of landings, etc. 


Since the adjoining areas had been logged during 
the past ten years, all tracts were readily accessible. 
No large expenditure was required for new roads. 
Road and landing costs consisted of cleaning out 
windfalls and brush from old roads and landings 
with a bulldozer. 

The wood from the thinning was processed as one 
lot at the paper mill. Records were kept of the 
time and power needed for processing the wood, the 
pulp yield, and the volume shrinkage due to barking. 
These data were compared with records for regular 
mill-run wood. 


COST OF LOGGING 
Cutting Operation 


The cutter’s job was to fell the tree, buck it up 
into 100-inch lengths at the point of felling, trim the 
branches from the stem for the full usable length of 
the tree (to a 3-inch top), cut a skid trail through 
the center of the strip, and pile the wood in small 
piles along the skid trail. No lopping of slash was 
required. 

The rate of pay on this operation started at 5 cents 
per stick for the sticks under 4-inch top, 7 cents for 
sticks 4- to 7-inch top, and 11 cents for sticks over 
7-inch top. The pay rate was raised during the 
course of the cutting to 7 cents for sticks under 4- 
inch top, 9 cents for sticks 4- to 7-inch top, and 11 
cents for sticks over 7-inch top. The union rate for 
cutting spruce pulpwood during the time of this 
operation was 4 cents for sticks 3- to 4-inch top, 6°/4 
cents for sticks 4- to 7-inch top, and 11°/, cents for 
sticks over 7-inch top. 

The 101.05 cords of wood on which cutting time 
records were kept were made up of 5240 sticks under 
a 4-inch top, 4380 sticks 4- to 7-inch top, and 137 
sticks over 7-inch top. The total cost of cutting 
this wood under the last piece-rate paid on the job 
would be $776.07, or a cost per cord of $7.68. Under 
the union rate this cost would have been $521.35. 

Six hundred and ninety-eight man-hours were re- 
quired to cut the 101.05 cords of wood, or 6.91 man- 
hours per cord. Under the piece rates paid on the 
operation the earnings for cutting were $1.11 per hour. 
Earnings under the union wage scale would have been 
75 cents per hour. This would be 18 cents below 
the minimum hourly wage rate of 93 cents set up 


in the Union Wage Contract for the 1947-1948 log- 
ging season. 


Raising the pay rate to the high-point set toward 
the end of the operation was necessary for reasons 
other than cutting small trees and a low volume per 
acre. Heavy snow early in 1948 made it difficult 
for cutters to work in the woods. In order to keep 
the men on the job a high piece-rate for cutting had 
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to be established. It is the opinion of those who 
supervised the operation that had it been carried 
out under more normal logging conditions, the piece- 
rates first set up would have been satisfactory. This 
Oise have given a cutting cost per cord of about 

The data collected in this study show that the 
cost of cutting pulpwood in thinning operations, 
where light cuts per acre are made, will be higher than 
in operations where mature timber is cut. Under the 
union piece-work rate, cutters cannot produce suf- 
ficient small size sticks per hour to meet the minimum 
union hourly rate. Therefore, a rate higher than 
that given in the union contract is necessary to keep 
cutters on the job. The results of this study approxi- 
mate those of the Big Falls study made in 1947 (2). 
On this job, with 3.92 cords cut per acre, 6.91 man- 
hours were required per cord; on the Big Falls job 
6.4 man-hours per cord were required for a cut of 5 
cords per acre. In both cases utilization was to a 
3-inch top diameter. 


Skidding Operation 


The skidding was done by two men using a single 
horse and dray. Loading wood onto the dray from 
piles along the skid trail and from the dray onto 
piles at the landings was done by hand. The average 
dray load was approximately 1/2 cord. Skidding 
distances averaged 400 feet and varied from 100 feet 
to 1200 feet. This operation was contracted at the 
rate of $4.25 per double cord. 

Time records kept on the skidding of 30.77 cords 
from one 10-acre block showed a total of 76 man-hours 
or 2.47 man-hours per cord. Cost of skidding this 
wood under contract rates was $65.39. This was 
divided as follows: Labor cost—$57.79, horse cost— 
$7.60. Skidders on this job earned about 76 cents 
per hour. 

The low rate of production per man-hour can be 
attributed to several factors: (1) the deep snow made 
it difficult to break out skid trails. The first few 
loads out of each strip had to be light dray loads. (2) 
The light cut per acre did not permit full use of the 
skid trails after they were broken out. (3) Two men 
working with one horse instead of a team made for 
poor use of time. Too much time was spent walking 
between landing and wood piles in strips. In the 
Big Falls study where 5 cords per acre were cut, 1.04 
man-hours was required per cord for 2 men using a 
team and a dray with a capacity of 1 cord. It is 
believed that light cuts per acre will increase skidding 
costs over the contract rate used in this study even 
under more normal snow conditions, but not to the low 
production rate per man-hour which is indicated here. 


Loading, Hauling, and Unloading 


No data were collected on the loading, hauling, and 
unloading phase of this operation. The study carried 
on at Big Falls, Minnesota, during the 1946-1947 
logging season showed that utilization to a small top 
diameter does not affect materially the costs of these 
operations for hand loading and unloading of spruce 
pulpwood. This is confirmed by the fact that the 
operator contracted this job at the same rate as other 


TAPPI September 1949 Vol. 32, No. 9 


pulpwood hauling in the general area of the thinning 
operation which was $4.50 per cord. 


Other Costs 


The areas cut over for this study were accessible 
from roads used in logging the mature, adjacent tim- 
ber. A large area of other immature stands is ac- 
cessible because of similar conditions. In this ease 
the expenditures for roads, snow plowing, and clear- 
ing of landings were: roads and snow plowing, $70.00; 
landing costs, $25.00. 

The operator paid the following taxes and insurance 
on labor costs for cutting and skidding: 


Per cent 
Social. SECULITY:tAasiesisics eee eile eae use eee eee 1 
Jobrinsurances.. scence ce coco eee eres 2.67 
Workmensscompensation= nines: ici enore itera 8 
11.67 


Cost Summary 


Logging costs were itemized so as to compare the 
costs of pulpwood production by thinning with an 
operation in a mature spruce stand cut for pulpwood 
(Table I). The mature stand was cut in connection 
with a utilization study carried out at Big Falls, 
Minnesota, during the 1946-1947 logging season. In 
the Big Falls operation the volume cut per acre in 
the 3-inch top utilization amounted to 20.71 cords 
as compared to 3.92 cords per acre in the present 
study. The wood at Big Falls averaged 70 sticks 
to the cord, and in the thinning operation, 104 sticks 
per cord. Logging conditions, particularly in regard 
to snowfall, were much more favorable during the 
logging at Big Falls than at the time of the thinning 


operation. 


Table I. Itemized Cost Per Cord of Pulpwood from Thin- 
ning an Immature Stand and That from an Operation 
in a Mature Stand (3-Inch Top Utilization) 


—— Cost per cord—— ~~ 


Thinning Regular 

operation operation 

Cutfoot Sioux, Big Falls, 

Item dollars dollars 
Cutting 7.68 447 
Skidding 23 1.68 
Loading, hauling, unloading 4.50 4.50 
Taxes and insurance Tali 0.81 
Roads and landings 0.66 0.86 
Other indirect ae 0.33 
Total 16.08 12.68 


Under a market price of $20 per cord for black 
spruce pulpwood, which existed during the 1947-1948 
logging season, an operator would have $3.92 per cord 
for stumpage and margin for profit in the thinning 
operation and $7.35 per cord in the regular operation. 


MILL STUDY 


Wood Comparison 


The wood from the thinning operation was cut from 
trees ranging from 3.8 to 8 inches in diameter at 
breast height. The average diameter was 4.9 inches. 
Except for number of sticks per cord this wood com- 
pared very favorably with mill-run spruce obtained 
under 4-inch top utilization (Table IL). 
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Table II. Comparison of Black Spruce Wood from Thin- 


nings and Regular Mill-Run Wood 
} ive 7 Wood 
density 


-—- Amount per cord-—~ 


Solid per cubic Moisture 

Sticks, wood,4 foot, content, 

Kind of wood No. Cue Hite lb. % 
From thinnings 104 104.5 26.5 43.4 

Regular mill run 58 105.0 25.6 43.0 — 


«The cubie volume is for 50-inch wood. 


An analysis of the scale records of the wood produced 
in the thinning operation showed the following size 
distribution: 


Per cent 
Sinker juranelae GEM WO sand obocandsoucdcanoopee 54.0 
Snel ess GE, -iG) A W0) Neng sub. oota cod Gamo o.com 44.7 
SHOR CHAS? TING We Mean nnn Cob ao ed aowaAode15 Gen eS 
Volume in sticks under 4-inch top.............. 46.0 
Volume nusticks, ower 4=1ch) tOp....-42594-055- 54.0 


Barking of Wood 

Bark was removed with a drum barker. Records 
on 144.96 cords showed the following results as to 
barking time and shrinkage: 


Wood from Regular 


thinning mill wood 
Barking time, hr. per cord 0.28 0.35 
Shrinkage, % 18.8 19.7 


Actually there was little difference in barking time 
between regular mill run wood and the wood from the 
thinning operation. For plant operation reasons, ex- 
tra help was being used in the wood room at the time 
the thinning wood was barked and therefore it was 
put through at a faster rate. 

The shrinkage in volume as a result of barking is 
a comparison of the scale of wood on trucks at the 
time of delivery and the seale of wood after bark 
removal and cutting into 25-inch lengths as measured 
on carts at the grinder. 


Grinding and Yield 


The wood was ground on four-pocket grinders, using 
25-inch wood. The grinders were individually powered 
by 1000 horsepower motors. Power consumption and 
output of two grinders were recorded (Table III). 


Table III. Results of Grinding Tests of Black Spruce 
Wood 
Pulp 
' produced Pulp 
—————Power consu mption— — per how freeness 

a Thin- Reg- Thin- Reg- Thin- Req- Thin- Reg- 
Grinder ning, ular, ning, ular, ning, ular, ning, ular, 
number kw.hr. kw. hr. hp.-days hp.-days lb. lb. ml. ml. 

11 1246 1225 70 68 962 1018 70 64 

13 1000 1070 56 60 1108 1084 80 75 


Because of the greater time required to feed pockets 
when using the small size wood the load on the motors 
was reduced about 6% as judged from kilowatt-hours 
used in 24 hours. This reduction in load probably can 
be eliminated by using a three-pocket instead of a 
four-pocket operation. 

The pulp from the thinnings had the same strength 
and fiber length as pulp from regular spruce. 

Further tests on the processing of this wood showed 
the following comparisons: 
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Regular Wood from 
Wood Thinning 
Jensi : 26.5 
Density, lb. per cu. ft. 25.6 
Wight bone dry per rossed cord, Ib. 2580 2770 
Yield, air dry per rossed cord, lb. 2750 2955 
Yield, air dry per rough cord, lb. 2210 2400 


This shows that wood from the thinnings was greater 
in density and yield than regular mill-run spruce. 
This conforms with results of a utilization study made 
at the Minnesota and Ontario Paper Company at 
International Falls, when 2!/2-, 3-, and 4-inch top 
wilization were compared (2). The chemist at this 
plant remarked that the wood utilized to a smaller 
top diameter had the higher yield. It might be as- 
sumed that the small trees and tops which are cut 
under close utilization have a high wood density which 
will compensate for the extra cost of handling by 
giving a higher than normal yield. This is a factor 
which merits further study. 


CONCLUSIONS 


1. By utilizing black spruce to a small top diameter 
it becomes practical to thin immature stands for pulp- 
wood production. 

2. Costs of producing wood from thinned stands 
where light cuts per acre are made were found to be 
higher than in mature stands where large volumes 
are cut per acre. However, the increase in cost is not 
sufficient to price the wood out of the market under 
present conditions of supply and demand for spruce 
pulpwood. 

3. Because of higher production costs in thinning 
operations, the logger cannot afford to pay usual 
stumpage prices to the landowner. However, with 
the wood prices and costs which prevailed in 1947— 
1948, he can pay enough to cover the landowners 
costs of timber marking and supervision of cutting, 
plus possibly an additional small amount. This, to- 
gether with the fact that the thinning will improve 
the stand and increase later yields, makes the operation 
a desirable one for the landowner. 

4. Mull studies showed that the pulp yield and 
quality from the small wood was little different from 
that obtained from wood purchased under present 
specifications. 

5. Small wood requires more handling in grinding 
and barking, but the extra handling is not sufficient to 
slow down the processing operations. 

6. A major part of the volume of wood produced 
in thinning will meet present wood specifications. In 
this study 54% of the volume was in sticks 4 inches 
top diameter and larger. 

7. A thinning program will add to present wood 
supphes by (a) utilizing the mortality which occurs 
in unmanaged stands, and (b) improving growing 
conditions for the residual stand and thereby in- 
creasing the yield. 


LITERATURE CITED 


1. Amidon, George B., and LeBarron, Russell K., Pulp Paper 
Mag. Canada 45, No. 10: 756-758 (Sept., 1944). 

2. Zasada, Z. A. and Frederickson, F. T., Pulp Paper Mag. 
Canada 49, No. 11: 128, 130, 182, 134 (Oct., 1948). 


Recetvep June 18, 1949. 


Vol. 32, No.9 September 1949 (eA SPaPaT 


The Presence of Arabinose Units in Pinewood and in 
Kraft Pulp 


LOUIS E. WISE and RUTH C. RITTENHOUSE 


Arabinose, in small amounts, has been found in the hy- 
drolyzates of the following pines: sugar pine (P. Lamber- 
tiana Douglas), western white pine (P. monticola D. Don.) 
and Virginia pine (P. virginiana, Miller). Its presence was 
shown both chromatographically and by the formation of 
its characteristic diphenylhydrazone. Thus, it is impossible 
to differentiate between the “five-needle” and the “two- 
needle” pines on the basis of their arabinose content. 
Arabinose was absent from the hydrolyzates of a commercial 
unbleached spruce sulphite pulp, but was found in the 
hydrolyzate of a commercial unbleached jack pine sul- 
phate pulp. This presents evidence that, in at least one 
case, arabinose units are present in the cell walls of a 
coniferous wood. 


ALTHOUGH xylose residues (present in the cell- 
wall polysaccharides of many fibrous raw materials) far 
exceed those of its isomer arabinose, the latter is also 
widely distributed in small amounts in grasses, straw, 
and in various woods. To give a few specific examples, 
Davis and Phillips (7) found that the hemicelluloses 
of sugar cane on hydrolysis gave one mole of arabi- 
nose to every 22 moles of xylose; Weihe and Phillips 
(2) found that the hemicelluloses of wheat straw 
gave rise to about 0.9 mole of arabinose to every 23 
moles of xylose. These same investigators (3) found 
that cornstalk hemicellulose showed the molar ratio 
of arabinose to xylose of 7:19. A classical example of 
arabinose units brigaded in small amounts with xylose 
units is that of esparto pulp. In the “xylan” from 
this raw material the ratio of arabinose to xylose units 
was about 1:20 (4). That arabinose is found in many 
of the coniferous woods has been known for many 
years. An outstanding case is that of western larch- 
wood, in which the arabinose forms a portion of the 
water-soluble arabogalactan and in which the unex- 
tracted wood may yield 1 to 2% arabinose on hydrol- 
ysis (5). Much smaller amounts of arabinose are 
also obtained from other common larches (6—8), from 
jack pine (9), and from black spruce (10). In every 
case in which woods were examined, the arabinose 
units were present among the water-soluble extractives 
of the raw material. Apparently they have never 
been reported definitely among the cell wall compo- 
nents (e.g., the wood hemicelluloses). This does not 
preclude their presence in certain wood pulps. 

Arabinose units which have the L-arabinofuranose 
configuration can be removed far more readily by acid 
hydrolysis than can most of the other simple sugars. 
Treatment with very dilute acid or even with water 
under pressure for relatively short time periods serves 
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to remove free arabinose. Hence, the appearance of 
the free sugar in any wood extract (with a pH below 
7) is no criterion of its original presence as such in 
situ. It simply indicates that arabinose units (possi- 
bly arabans) were present in the wood. Recently, 
Stockman and Hiagglund (11) showed that the “ara- 
bans” of spruce (Picea excelsa) were quantitatively 
hydrolyzed with distilled water at 120°, giving yields 
of 0.7 to 0.8% arabinose based on the original wood. 
Judging from this work, it would appear that arabinose 
units would probably never be found in sulphite pulp. 
On the other hand, in hard kraft pulps their presence 
might well be suspected. These hypotheses find ex- 
perimental support. 


EXPERIMENTAL 

A preliminary study was made with three pines in 
the hope of differentiating between the so-called soft 
pines (‘‘five-needle pines”) and the hard pines (“two- 
needle pines”). If arabinose were not found in the 
former, but were present in the latter, a chemical 
differentiation might be possible. This hope was not 
realized. All the pines examined yielded small 
amounts of the sugar. 

The experiments were made (in each case) by hy- 
drolyzing 25 grams of the air-dried (unextracted) pine- 
wood with 1 liter of 0.01 N sulphuric acid at 100° 
for 4 hours. The suspension was neutralized with 
barium éarbonate, heated, and filtered. The filtrate, 
which was always colored (and which, in the case of 
sugar pine, was quite dark), was evaporated to a 
small volume on the steam bath. It was then treated 
with a large excess of 95% ethanol to remove barium 
salts, centrifuged or filtered, treated with bone black, 
refiltered and evaporated to 10 ml. A 5-ml. (refil- 
tered) aliquot was treated with an alcoholic diphenyl- 
hydrazine acetate solution (5). After standing several 
days, the solution (in every case) gave a crystalline 
deposit of arabinose diphenylhydrazone, showing the 
typical long prismatic needles, oriented into rosettes, 
which, after several recrystallizations, melted (on the 
Fischer block) at 197 to 201° (uncor., with decomposi- 
tion), depending on the rate of heating. In the Thiele 
melting point bath, the decomposition point was 204° 
(cor.). None of these showed a markedly depressed 
melting point when mixed with an authentic sample 
of arabinose diphenylhydrazone (m. 201°). Quantita- 
tive determinations were not made, but the yields of 
arabinose obtained showed minimal values of several 
tenths of 1% (on the weight of the wood). The only 
other common sugar diphenylhydrazone which is in- 
soluble under the conditions of the experiment is that 
of fucose. The fucose diphenylhydrazone melted at 
198° but showed a very different crystal structure 
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from that of the arabinose derivative. When mixed 
with arabinose diphenylhydrazone, the mixture, in 
every case, gave a very definite melting point de- 
pression. Salient data are given in the following table. 


ised M.P. Mixed M.P. 


MAP of di- ( 
(with A) (with B) 


Sample used phenylhydrazine 


Sugar pine (soft 


pine) 197° 196° 191—192° 
Idaho white pine 

(soft pine) 200° 199—200° 190° 
Virginia pine (hard 

pine) 198-199° 197° 190° 
Authentic sample 

of arabinose di- 

phenylhydrazone 

(A) 201° cee 194° 


Authentic sample 
of fucose diphen- 
ylhydrazone 
(B 198° 194° 


Van der Haar (12) gives the melting point of ara- 
binose diphenylhydrazone as 204° with a comment 
that “this is not easily reached.” One of his melting 
points is 199°. He gives the melting point of the 
fucose derivative as 197 to 198°. 

The results given above were confirmed by paper 
partition chromatograms made by the method of Part- 
ridge (13). In the case of Idaho white pine and sugar 
pine hydrolyzates (0.01 N sulphuric acid), treated as 
previously described, these chromatograms showed the 
absence of fucose and the presence of arabinose and/ 
or mannose. However, as neither hydrolyzate 
yielded mannose phenylhydrazone, the “sugar spot” 
must be ascribed to arabinose. Xylose, glucose, galac- 
tose, and rhamnose were also shown to be absent from 
both of these hydrolyzates. 


Paper for Web Offset Printing 


Two typical commercial coniferous pulps were also 
subjected to the mild 0.01 N sulphuric acid hydrolysis. 
One of these was an unbleached spruce sulphite pulp 
and the other was an unbleached jack pine sulphate 
pulp. The hydrolyzate from the former yielded no 
trace of arabinose. Both the paper chromatogram and 
the diphenylhydrazine reagent gave negative results. 

The kraft pulp hydrolyzate, however, yielded very 
small (undetermined) amounts of arabinose [dip- 
henylhydrazone, m. 198° (uncor.)]. This was con- 
firmed by the typical “arabinose spot’? when paper 
partition chromatography was applied. 
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MILTON ZUCKER 


THE, DESIRABILITY of cooperation between the 
manufacturers of printing paper, printing ink, and 
press equipment is well indicated by the immediate 
success of high-speed magazine printing something 
over 12 years ago when the introduction of the new 
machine-coated paper and the new heat-set printing 
inks, together with new heaters, changed the entire 
face of the magazine printing field. Before, rotary 
web letterpress magazine printing was restricted to 
single colors at very low speeds on stocks of relatively 
low finish; after, high speed and color on smooth 
good finish stocks was the rule. The development of 
paper and ink has moved the process to where four- 
color work is being done at speeds in excess of 1000 
f.p.m., and although much remains to be done in the 
improvement of quality and economy, the process is 
firmly established. 

Offset, like the principal competitive processes— 
letterpress, gravure, and aniline—has certain advan- 
tages and disadvantages. But it has been handi- 
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capped, in comparison with other processes, by the 
fact that the development of fast four-color web offset 
printing has not kept pace with the development of 
letterpress and other processes. 

When the underlying causes are ‘examined, it is 
found that presses never have been a barrier. Web 
offset presses were running as fast as web letterpress 
machines when letterpress printing took off in the 
direction of higher speed and color work. Currently, 
there are some 160 users of web offset. 

Ink was a barrier only a short time. Within a few 
years after the development of heat-set typographic 
inks, research found how these inks had to be made 
to give satisfactory lithographic properties. 

Plates were a problem for a longer period. The 
type of offset plate in vogue 12 years ago was of 
uncertain life. It might last from 25,000 to 200,000 
impressions; at the 15,000 impressions per hour de- 
manded by high-speed production, a four-hour 
make-ready would ordinarily produce only two to four 
hours running time, depending on luck. Research, 
however, has removed this barrier so that, as of about 
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two or three years ago, offset has multimetallic plates 
which give runs in the order of 1,000,000 or more 
Impressions, comparable with letterpress. 

The problem of setting type copy is still present, 
but it is a problem of economics rather than speed ; 
type can be set, proved, and coordinated with the 
pictorial matter with little loss of time. However, 
phototypesetting is in the active pilot development 
stage and should provide economies for both offset 
and gravure. 

The life of the dampers on a press is considered a 
problem by some advocates of web offset but the 
utilization of long-life plates on continuous runs indi- 
cates that the problem is not critical. One report 
indicates from five to ten times normal damper life 
on seven week runs with long life plates. This was on 
a sheet fed press, however. 

The principal problems of offset printing remain— 
the pressman and the paper. Good offset printing 
requires pressmen who are really craftsmen, because 
good reproduction requires constant attention to the 
relationship between ink and water, plus the know- 
how that can only be acquired by experience. And 
in process work, the boss pressman must watch, in 
addition, the relationship between four sets of ink and 
water on two sides—16 variables, twice the number in 
letterpress. Experience indicates that really good 
pressmen can do the job, but there are no data on the 
economics of the problem, either in terms of labor 
cost or in terms of paper waste. 

In the author’s opinion, paper is the principal factor 
which is retarding the rapid development of web offset 
printing in the publication field. About two years 
ago, our research laboratory installed a four-color 
rotary web offset press capable of running up to 900 
feet per minute, and equipped with heaters, so that 
the factors influencing the process could be pilot- 
proved. We have worked with various sorts of inks, 
rollers, blankets, plates, dampers, and papers on many 
different sorts of jobs including newspaper and maga- 
zine forms, labels, business forms, and catalog forms. 
Good printing has been done on all these jobs but not 
consistently on every paper. 

In the field of uncoated papers, it was found that 
ordinary newsprint means trouble. Even though the 
inks in the fountain are of the same order of body as 
high-speed letterpress publication inks, they act on 
the paper with greater force than do the letterpress 
inks, partially because of the longer distribution sys- 
tem, partially because of the thinner films. Ordinary 
newsprint lints up on the blanket and appears in the 
printed matter in times ranging from a few hundred 
impressions for poor paper up to perhaps half a 36- 
inch roll for better quality paper. Some surface sizing 
appears necessary; 100% groundwood sheets have 
been run which gave no trouble. 

Other uncoated sheets have been uniformly satis- 
factory. The ordinary offset papers, and various 
supercalendered papers, all run without trouble. Some 
paper is being run commercially, right now. But none 
of these sheets have the “snap” which seems to be 
required by the purchasers of the printing. In the 
laboratory, fairly good-looking results with certain 
sheets calendered to the point where they had a bright 
finish were obtained, and although the sheets would 
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lack both smoothness and compressibility for letter- 
press printing, they took an offset impression well. 
But it had to be admitted, when the fact was pointed 
out by more experienced printing critics, that the re- 
production lacked the smooth look obtained with 
coated paper. 


Experience with coated papers has not been as suc- 
cessful. At low speeds (up to 400 or so feet per 
minute) most coated papers were satisfactory, except 
for a few which blistered in the heater. But at higher 
press speeds, no paper has been found which, we can 
say with confidence, is adequate. 


The problem is “piling’”—literally, a pile of mate- 
rial accumulates on the blanket to such a height that 
it begins to appear in the print, and if it accumulates 
for a sufficient time embossing of the blanket may 
result. Really bad papers pile on all four blankets. 
The problem appears to be one of picking by the 
water since the pile appears in the nonwork areas. 
The piling on better papers invariably occurs at the 
trailing edge of a solid or heavy tone, and examination 
of the pile indicates that it is composed largely of 
clay and ink. The author’s analysis of the difficulty 
is that loose coating on top of the sheet, or coating 
loosened by the pull of the ink, is pushed to the trail- 
ing edge of the solid by the centrifugal force and mixes 
with the ink. Water at this point is attracted by the 
clay, and the result is a much heavier ink which even- 
tually refuses to transfer and keeps accumulating. 


Most papers that have been examined show slight 
evidences of piling in a few minutes (about 1000 im- 
pressions). This gets successively worse until at about 
5000 to 10,000 impressions the piling is so bad that 
the blankets must be washed. This is true with both 
machine-coated letterpress papers and the best con- 
version coated papers specially designed for offset. 


However, there are indications that it is possible to 
do much better. In one such test, two rolls of paper 
which were supposedly identical came from a mill. 
One showed the customary amount of piling, but the 
other showed substantially no piling in 15 minutes. 
The difference between the coating was difficult to 
find, but on subjecting them to a pick test on a 
Vandercook proving press with a 500-poise ink (us- 
ing the method described by Berberich et. al., (Tech. 
Assoc. Papers 31: 281 .(1948)), the good sheet showed 
no pick, and the ordinary sheet showed a very slight 
pick, although either paper was strong enough to show 
no evidence of picking under any normal press condi- 
tions. A second promising sheet was supplied by one 
of the prominent printing paper concerns, and before 
the paper was made, the problem was discussed care- 
fully with their technical representative. This sheet 
piled only moderately and might run for 30 to 45 
min. without washup. A third promising sheet, giving 
results somewhat like the second, was supplied by yet 
another paper mill. There is hope for presumably 
improved samples from both mills, but since mill runs 
are required and these interfere with production, 
progress has been slow. 


Recetveo March 1, 1949. Presented at the Annual Meeting of the Technical 
Association of the Pulp & Paper Industry, Hotel Commodore, New York, 
N. Y., Feb. 21-24, 1949. 
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Neutral Sulphite Semichemical Pulping of Aspen 


Effect of Certain Buffering Agents 
E. L. KELLER and J. N. McGOVERN 


Neutral sulphite semichemical digestions of aspen (Populus 
tremuloides) were made at the Forest Products Laboratory 
in yields of 74.0 to 75.5% with sodium sulphite pulping 
liquors buffered to give spent liquor pH values in the 
range of 7.2 to 8.9 with (a) sodium bicarbonate, (b) 
sodium carbonate, (c) sodium hydroxide, and (d) sodium 
sulphide. The results of these digestions were compared 
with those from digestions with an unbuffered sodium 
sulphite liquor made from technical-grade chemical, giving 
a spent liquor pH value of 6.7 The results were as follows: 
(1) cooking time decreased with increased alkalinity in 
cooking. The reduction was approximately one-half in 
increasing the spent liquor pH values from 7.2 to 8.9. (2) 
Pulp strength was little affected by the kind or degree of 
buffer except for a tendency toward slightly higher tearing 
strength when sodium hydroxide and sodium sulphide were 
used. (3) The brightest pulps were obtained with no 
added buffer or with small amounts of buffering agent 
giving spent liquor pH values of 7.2 to 7.4. A considerably 
darker pulp was obtained in digestions buffered to a final 
pH value of 8.9 with sodium sulphide. (4) When fairly 
large amounts of sodium bicarbonate were used, a slightly 
higher pulp brightess was obtained by not relieving the 
excess digester pressure over that of the steam. 


SEMICHEMICAL pulping* with sodium sulphite 
liquor is generally conducted under conditions giving 
neutral or shghtly alkaline spent liquors. This pro- 
cedure has been considered necessary mostly to prevent 
corrosion of iron digesters and equipment and partly 
to give pulp of a desired quality. Since the spent 
liquors from pulping with sodium sulphite alone are 
slightly acid due to the formation or presence during 
pulping of organic acids like acetic and tannic acids, it 
has been customary to buffer the liquors to give the 
final neutrality or slight alkalinity. In common semi- 
chemical pulping practice, the buffer is sodium bicar- 
bonate resulting from the manufacture at the pulp mill 
of the sodium sulphite by sulphiting of soda ash. 
Some mills have also operated’on commercial sodium 
sulphite and used soda ash as the buffering agent. 

Other low-cost soluble alkalies such as sodium hy- 
droxide and sodium sulphide are also possible buffer- 
ing agents. These two compounds have a more posi- 
tive pulping action than the carbonates. 

Although considerable practical information on 
sodium sulphite semichemical pulping under neutral or 
shightly alkaline conditions is available from mill 
operation and some data are found in the literature on 
semichemical pulping, as discussed subsequently, the 
subject does not appear to have been covered as com- 
pletely as desirable with respect to the effect of buffer- 
ing action on semichemical pulp quality. The pur- 


pose of the present report is to present additional infor- 
EB. L. Ketter, Chemist and J. N. McGovern, Chemical Engineer, Forest 
Products Laboratory, Maintained at Madison, Wis., in cooperation with 


the University of Wisconsin. Forest Service U. S. Department of Agri- 
culture. 
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mation on the subject from the results of experiments 
on sodium sulphite semichemical pulping of aspen 
chips using four sodium salts as buffering agents. The 
experiments consisted specifically of semichemical 
digestions with sodium sulphite alone and buffered 
with the following sodium salts: (a) bicarbonate, (b) 
carbonate, (c) hydroxide, and (d) sulphide. The di- 
gestions were made with a separate impregnation 
sage in order to obtain as uniform pulping as possible, 
using liquors with slightly varying concentrations of 
sodium sulphite to give pulp yields near 75% and with 
widely varying concentrations of the buffering agents 
to show their effect. The bicarbonate buffered diges- 
tions were made with and without relieving the pres- 
sure in excess of that of steam at the pulping tempera- 
ture. 

The literature on this particular phase of semichemi- 
cal pulping is not very extensive. In early unpub- 
lished experiments on sodium sulphite semichemical 
pulping at the Forest Products Laboratory (8, 9) the 
effect of varying degrees of alkalinity in the cooking 
liquor on pulp yield and color was studied briefly. 
The wood used was jack pine (Pinus banksiana). 
The variation in alkalinity was obtained by using 
sodium hydroxide, sodium bicarbonate, sodium car- 
bonate, or sodium bisulphite in the sodium sulphite 
cooking liquor. The amount of auxiliary chemicals 
was variable in the range of about 14 to 40% of the 
sodium sulphite. In comparison to sodium sulphite 
alone, the presence of sodium hydroxide accelerated the 
pulping, decreased the yield, and produced brown- 
colored pulps. The pulps made with the carbonates 
had the hghtest color. Both jack pine and aspen 
sodium sulphite semichemical pulps made with sodium 
bicarbonate were, however, found to be lighter in color 
than those made with sodium carbonate. Sodium bi- 
carbonate was also stated to be better for use in semi- 
chemical pulping than sodium bisulphite. In other 
experiments on Jack pine the addition of carbon diox- 
ide at the start of a digestion made with sodium 
sulphite and sodium bicarbonate was reported to give 
a higher cooking pressure and a lighter-colored pulp 
than those obtained with a digestion without the added 
carbon dioxide. Additional experiments (9) indicated 
that sodium bicarbonate may be looked on as a neces- 
sary cooking chemical because of its use to maintain 
shght alkalinity during pulping to avoid corrosion of 
steel digesters. The findings from the above experi- 
ments were summarized in a publication (10) as 
follows: “The quantity of bicarbonate must be suffi- 
cient to at least neutralize the organic acids produced. 
The bicarbonate may be replaced or supplemented 

*In semichemical pulping, wood chips are softened and partially de- 


hignified by cooking in pulping chemicals and the pulping is completed 
mechanically, usually in an attrition mill (4). 
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by sodium carbonate or even by sodium hydroxide, 
provided the darker color of the pulp is not objection- 
able and provided also that modified properties of the 
product are desirable.” Bray and Eastwood (2) 
studied the effect of sodium bicarbonate in particular 
in sodium sulphite semichemical pulping. Their experi- 
ments were conducted with blackgum (Nyssa sylvat- 
ica) sawdust using varying proportions of sodium 
sulphite and sodium bicarbonate. Considerable cor- 
rosion was encountered in the steel bomb used for the 
experiments when little or no bicarbonate was present, 
whereas increasing the bicarbonate present checked 
corrosion but gave darker pulps. The use of sodium 
sulphite alone resulted in greater loss of cellulose. 
Phelps (7) suggested that the ratio of sodium sul- 
phite to sodium bicarbonate calculated on the basis of 
sodium carbonate be 7 to 1 for hardwood semichemical 
pulps made in yields near 80% for use in paperboard. 
For hardwood semichemical pulps made in yields near 
70% for bleaching to papermaking pulps, a ratio of 
4 to 1 was suggested. 


Per cent 

Sian RE eae ny tak hey ee a pla ae a ee 19.3 
Holo celltiloses oir ye \cutnen ty tenn ul Seo a) ete A Mme igies 81.1 
Alpha-cellulose on holocellulose..........-...++0+0+ 48.4 
(hogs: iol Brecaar @allblloke ..50000-nenanannvovnooae 66.0 
Alpha-cellulose on Cross and Bevan cellulose....... 49.3 
ReNCOSA So: Bay. che pais cet ite eck ie ee ee eee 19.3 
Solubility in: 

Alconolibenzeness. arr ae aeons eae eee 2.8 

FUGIGE: raptaeecssero see Re ares eek Ee 0.6 

One per cent sodium hydroxide .................. 15.38 

LO tas Weber te: ua tis ih eh tiene ke cha be ee a ae 3.0 


The digestions were made in a stainless-steel, steam- 
jacketed, tumbing digester of 0.84-cubic-foot capacity. 
The equivalent of 6.5 pounds of moisture-free chips 
was used in each digestion. The digestions were con- 
ducted in three steps: (a) steaming, (b) impregna- 
tion, and (¢) cooking. 

(a) Steam was introduced as the top of the digester 
at such pressure that uncondensed steam began to 
blow from the bottom of the digester after 13 minutes. 
The steam pressure was then reduced by one-half, 


Table I. Impregnation and Cooking Conditions for Aspen Semichemical Digestions with Several Buffering Agents 


—Impregnation -— 
Na2O 


F Chemical consumed neutral- a Cooking-—— oe Pulp 
_ Liquor charged Na2SO:, Buffer,c ized, ———-Spent liquor-——-— yield, 
: , Na2SO3, Buffer, lb. per lb. per 1b. per Pres- Time at Pres- NarSOs, Buffer,4 lb. per 
Digestion g. per g. per 100 lb. 100.16. 100 lb. —-sure,% pH values 170°C, sure, g. per g. per 100 lb. 
number ye l. wood wood wood p.s.t. Start End hr. min. p.s.t. i l. pH wood 
Series I: No added buffer. Digester not relieved 
580-82 53.9 025 14.9 ea, ees 19 UZ 2 15 118 11.5 —1.1 6.7 74.2 


Series II: Sodium bicarbonate as buffer. Digester not relieved 


081-91 52.5 4.0 15.1 2.0 2.0 3l 
589-90 52.1 7.8 15.1 3.1 2 41 
ll 


618 : 
easy BLO © 15 52550 21a > 5A 


Series III: Sodium bicarbonate as buffer. 


587-88 52.6 4.0 15.1 2.0 2.0 28 
585-86 47.8 14.1 13.7 4.8 2.4 52 


(hse) 2 15 133 10.7 ORD ieee 74.1 

7.4 2 te 146 LCE 2.6 eS 74.2 

HO 1 50 157 10.4 6.9 8.4 74.6 
Digester pressure limited to 110 p.s.i. by relief 

es 2 x 110 10.9 0) 7.3 74.4 

The) ; 50 110 IO.'7 5.5 Sail (he 


Series IV: Sodium carbonate as buffer. Digester not relieved 


594-95 51.2 3.8 14.9 2.0 A, it 23 10.1 7.4 2 10 119 10.38 0.4 a2 74.4 
592-93 52.4 15.8 a) 4 DG 3.0 23 10.2 8.7 1 10 112 RG 74 8.9 74.2 
Series V: Sodium hydroxide as buffer. Digester not relieved 
688 54.7 4.0 15.6 2.2 2.3 15 12.9 Lol 2 is 108 12.2 0 7.2 74.4 
597-98 48.9 10) 14.7 4.1 3.0 Ne 13.5 9.5 ; 50 103 13.0 1 8.9 74.8 
Series VI: Sodium sulphide as buffer. Digester not relieved 
634-43 59.2 43.5 20.7 ane cae 21 12.4 8.0 1 25 112 1}. Pe 7.4 75.6 
619-20 44.6 13.9 Pill 5 re Sat 18 13.0 9.5 : 30 105 8.1° oo 8.9 75.0 


“ Saturated steam pressure corresponding to 120°C. is 14 p.s.i. 
+6 Saturated steam pressure corresponding to 170°C. is 100 p.s.i. 
¢ Calculated as sodium oxide. 


2 Includes 0.5 gram per liter sodium oxide titratable alkalinity introduced by the sodium sulphite. 


€ Titratable sulphide ion included, and figured as sodium sulphite. 


The literature on full sodium sulphite pulping with 
and without auxiliary chemicals is not quite pertinent 
to the present discussion and is referred to elsewhere 
(6). 


EXPERIMENTAL 
The wood (shipment 2423) was reduced to standard 
°/s-in. chips and carefully hand-screened to remove 
knots, dirt, and oversize pieces. The chips were air- 
dried to 93% dryness to prevent decay during the 
experiments. The chemical composition and_ solu- 
bility of the chips were as follows: 


AP Pa September 1949 Vol. 32, No. 9 


and the steaming was continued until the total elapsed 
time was one-half hour. Reweighing a batch of chips 
so treated showed the moisture content had increased 
to 51.5%, equivalent to 0.83 gallon of water. 

(b) Four gallons of cooking hquor were added to 
the digester. This liquor had a concentration of ap- 
proximately 50 grams per liter of sodium sulphite 
(technical grade, analyzing 95% by iodine titration) 
plus the various concentrations of buffering agents 
(technical grade), as indicated in Table I. The charge 
was heated to 120°C. in 25 minutes and held at that 
temperature for one hour. Then 2.4 gallons of the 
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cooking liquor were withdrawn through a cooler. In- 
direct heating was used. 

(c) The contents of the digester were then heated 
to 170°C. and held there until the sulphite content of 
the liquor had decreased to about 10 grams per liter. 
Indirect heating was used. 

The methods used for analysis of the cooking and 
blowback liquors are given in the appendix. 

After the digester was blown down and dumped, 
the cooked chips were reduced to fibers in an 8-in., 
single-rotating-disk attrition mill operated counter- 
clockwise to give a rubbing action on the fibers. -The 
pulp was washed by filling the screen box and allow- 
ing it to drain four times. The pulp was then pressed 
out and sampled for the yield determination. After 
storing the pulp in a moist state for a week, a portion 
of the material was put through an 8-cut flat screen 
and six color sheets were made up according to TAPPI 
method T 218 m-46, using distilled water. Brightness 
was read on a Hunter reflectometer and expressed as 
percentage of G. E. brightness. 

Strength properties of the pulps were evaluated 


series according to type of buffering action, as in- 
dicated. 


Impregnation 

The impregnation liquors varied in pH values from 
8.5 to 13.0 with kind and amount of buffering agent 
used; the amount was varied to give specified spent- 
liquor pH values. The impregnation liquor with no 
added buffering agent (Series I) had a higher pH 
value than those with sodium bicarbonate (series II 
and III). Some of this alkalinity may have been due 
to the use of technical-grade sodium sulphite. Haffner 
and Kobe (3) investigated the system sodium oxide: 
sulphur dioxide and found the pH value of equimolar 
solutions to be 8. 

The liquors after impregnation had slightly alkaline 
pH values, although that with no added buffer (Series 
I) showed an appreciable titratable acidity, 2.3 grams 
per liter in terms of sodium oxide. Somewhat less 
sodium sulphide calculated as sodium oxide was needed 
than the others to give a slightly alkaline liquor after 
impregnation. 


Table II. Properties of Aspen Semichemical Pulps Made with Several Buffering Agents 
Pulp strengtha ‘ ae 

a 5 5 . Pul — Ch l composition — 
Ear clin Care an eteneih Sten turees yield, Holo. Alpha- ‘Total 
pH value bright- Pt. per g. per breaking Schopper Free- lb. per al cellu- cellu- pento- 
Digestion of spent ness, lb. per lb. per length double ness,b 100 lb Lignin, lose, lose, sans, 

number liquor % ream ream meters folds ml. wood % % % % 

Series I: No added buffer. Digester not relieved 
580-82 6.7 52.6 0.76 0.78 6500 175 670 74.2 9.9 83.8 62.5 eal 
Series II: Sodium bicarbonate as buffer. Digester not relieved 
581-91 lee Dane 0.76 0.82 6350 250 670 74.1 9.9 83.8 63.4 if 83 
589-90 toi) 52.3 0.72 0.79 6300 175 670 74.2 10.0 82.5 62.7 17.3 
618 K 
574-83 \ 4 48.8 0.76 0.85 6300 260 700 74.6 10.3 83.0 6257 17.9 
Series III: Sodium bicarbonate as buffer. Digester pressure limited to 110 p.s.i. by relief 
587-88 W238 52.1 0.74 0.79 6300 160 710 74.4 10.4 82.0 62.7 17.4 
585-86 8.7 43.5 0.70 0.88 6150 165 660 75.2 IGhE Sle 6222 Nino 
Series IV: Sodium carbonate as buffer. Digester not relieved 
594-95 ee 52.2 0.78 0.78 6350 220 650 74.4 9.7 82.0 63.0 ef 33 
592-93 8.9 43.2 0.74 0.80 6000 220 650 74.2 10.9 82.4 63.7 lef 7 
Series V: Sodium hydroxide as buffer. Digester not relieved 
688 ee 50.4 0.75 1.00 6100 175 700 74.4 10.3 84.6 65.1 il} 
597-98 8.9 46.3 0.74 0.90 6400 220 685 74.8 11.6 80.7 63.0 1/ 
Series VI: Sodium sulphide as buffer. Digester not relieved 

632-43 7.4 50.9 0.71 1.05 5900 115 750 75.6 10.8 83.2 63.5 18.2 
619-20 8.9 29.7 0.74 0.79 6150 190 575 75.0 12.2 8195 62.9 gee 


* Average data from interpolated strength values for test sheets with a density of 0.70 gram per cubic centimeter. 


6 Schopper-Riegler freeness. 


after processing in a standard beater according to 
TAPPI method T 200 m-45. Chemical and physical 
testing of the pulps was by standard TAPPI methods 
except for holocellulose (1). 


DISCUSSION OF RESULTS 


The various buffering agents affected to a greater 
or lesser extent the conditions of the impregnation 
and cooking steps and the properties of the pulps. 
The impregnation and pulping conditions under use 
of the several buffering agents are given in Table I, 
and the properties of the pulps are given in Table II. 
The data in these two tables are tabulated in six 
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Strengths on 25 XK 40-500 ream basis 


The amount of buffer neutralized, as defined in the 
appendix, increased with increase in buffer concentra- 
tion (Table I and Fig. 1). With bicarbonate, this 
increase amounted to slightly less than 5 pounds of 
sodium oxide per ton of air-dry pulp (0.35 pound per 
100 pounds of wood) when the initial concentration 
was increased from 4 to 15 grams of sodium oxide per 
liter (Series II). From an economic aspect, this in- 
crease is of minor important compared to the in- 
crease from 4 pounds to 53 pounds per ton of pulp in 
the amount of unneutralized buffer discarded at the 
end of the cooking period. A trend toward an increase 
in the amount of sodium oxide neutralized when more 
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DURING IMPREGNATION AT 120°C. 


MOISTURE-FREE WOOD (POUNDS) 


Naz,O NEUTRALIZED PER 100 POUNDS 


0 2 4 6 8 0 12 14 16 

CONCENTRATION OF BUFFER IN LIQUOR CHARGED (GRAMS PER LITER AS Na30) 

Fig. 1. Neutralization of alkali during impregnation and 
cooking 


DURING COOKING AT 170°C. 
+ iS} 


active ions were substituted may also be observed in 
Fig. 1, with the amount being greatest with hydroxide 
and least with bicarbonate at equivalent concentra- 
tions of sodium oxide. The quantities neutralized show 
fair correlation with the pH of the liquor at the end 
of the impregnation stage (Fig. 2). 

The concentration of sodium bicarbonate or sodium 
carbonate in the impregnation liquor did not affect 
the amount of sodium sulphite taken up by the chips. 
Previous experiments with sweetgum had indicated 
that a slightly increased sodium sulphite absorption 
resulted from increasing the concentration of sodium 
bicarbonate in the impregnation liquor (5). The 
sweetgum and aspen experiments were, however, con- 
ducted under different conditions, and the two species 
differ considerably in their absorptive action because 
of differences in density and chemical composition. 
It is possible that a high alkalinity in the impregnation 
liquor would aid the impregnation of dense, difficultly 
penetrated woods. In the present experiments with a 
wood of low density, like aspen, and under conditions 
of adequate impregnation time, the effect of alkalinity 
within the range applied on sodium sulphite absorp- 
tion was not important. 

In the experiments where the high concentration and 
pulping activity of the buffering agent made it neces- 
sary to reduce the sodium sulphite concentration to 
obtain the desired pulp yield, the absorption of sodium 
sulphite was directly proportional to its initial concen- 
tration in the impregnation liquor. This relation had 
also been observed in the experiments on sweetgum 
(5). 

Earlier investigations at the Forest Products 
Laboratory had shown that the formation of wood 
acids was complete before the impregnation tempera- 
ture of 120°C. was reached or after a short time at that 
temperature (9, 10). This was confirmed in these ex- 
periments by the pressure remaining constant after 
reaching 120°C. 


Cooking 

The pressure and time at the cooking temperature 
of 170°C. and the spent liquor pH values were affected 
by the kind and amount of buffering agent used (Table 
I). In the experiments with sodium bicarbonate an 
increase in its concentration resulted in increasingly 
higher pressures during the period at 170°C. due to 
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the decomposition and formation of increasing amounts 
of carbon dioxide (and sodium carbonate) from the 
decomposition of the increased amounts of bicarbonate 
present. A steadily increasing pressure during the 
course of several of the digestions was also noted. The 
greatest increase of 12 p.s.i. from the start to. the 
finish of the cooking was found in the digestion with no 
added buffer. This increase was probably due to 
acid hydrolysis of the wood to form carbon dioxide. 
The increase was very small with the higher concentra- 
tions of sodium bicarbonate, and there was no increase 
in pressure during cooking with sodium carbonate at 
the higher concentration and with sodium hydroxide 
and sodium sulphide. 

When slightly alkaline spent liquors with pH values 
of 7.2 to 7.38 were obtained with sodium bicarbonate 
(both with and without pressure relief), sodium car- 
bonate, or sodium hydroxide, the time of pulping was 
little affected by the nature of the buffer used (diges- 
tions 587-88, 581-91, 594-95, and 688, Table I). 
The digestion to the same final pH value with sodium 
sulphide was made, however, in about 35% less time, 
which indicated a definite pulping action by the small 
amount of sodium sulphide present. The time of pulp- 
ing was decreased by one-half or more by operating 
under conditions to give a final pH value of 8.6 to 8.9 
instead of 7.2 to 7.3, using sodium bicarbonate with 
pressure relief (with formation of sodium carbonate 
when: carbon dioxide was removed), sodium carbonate, 
or sodium hydroxide (Nos. 585-86, 592-93, and 597— 
98, Table I). This accelerated pulping would be ex- 
pected from the relative reaction rates well known for 
pulping under alkaline and neutral conditions. There 
was no great difference with the three agents. A still 
more accelerated pulping was obtained with sodium 


Q 


LEGEND: 


© SERIES I NO BUFFER 
O SERIES IIT NaHCO; 

VY SERIES II NaHCO; 

O SERIES IZ NasCO3 

A SERIES Y NaOH 


A 


NazgQO NEUTRALIZED PER 100 POUNDS 
MOISTURE-FREE WOOD (POUNDS) 


/ 

a 8 a, /O 
Dit e Oran LI CUO TE Al (ENO, 
OF IMPREGNATION STAGE 


Fig. 2. Influence of pH on amount of alkali neutralized 
during impregnation stage 
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sulphide than with the others when pulping to a spent- 
liquor pH value of 8.8 (Nos. 619-20, Series VI, Table 
I). This digestion was the shortest of all the digestions 
which again indicated the active pulping effect of the 
sulphide. 

The spent-liquor pH values of digestions made with 
sodium bicarbonate with no relief were slightly lower 
than those made with sodium bicarbonate with relief 
or with sodium carbonate, all on the same sodium oxide 
basis (series II, III, and IV, Table I). 


Pulp Properties 

Pulp brightness was influenced considerably by the 
kind and extent of buffering action. The brightest 
pulps were obtained when no buffer was used or when 
the conditions gave spent-liquor pH values of 7.2 to 
7.5 (Nos. 580-82, 581-91, 589-90, 587-88, 594-95, 
688, and 632-43, Table II). Under these conditions 
the pulps made with sodium hydroxide and sodium 
sulphide had only slightly lower brightness values than 
those made with the bicarbonate or carbonate. In 
the digestions with sodium bicarbonate without pres- 
sure relief. pulp brightness was not affected appreciably 
until a large excess of the buffering agent was present 
and the spent liquor was alkaline to a pH value of 
8.4 (Nos. 574-83, 618, Table Il). The pulps made 
under conditions of spent-liquor pH values of 8.7 to 
8.9 were definitely darker than those made at 7.2 to 
7.5 (Nos. 585-86, 592-93, 597-98, and 619-20, Table 
II). These included the pulp made with sodium bicar- 
bonate with pressure relief to form sodium carbonate. 
Under these conditions, the pulp made with sodium hy- 
droxide was, unexpectedly, shghtly lghter than the 
others. The pulp made with sodium sulphide under 
the definitely alkaline conditions, on the other hand, 
was the darkest pulp of all. This pulp approached a 
sulphate pulp in appearance. 

Pulp strength was apparently little affected by the 
buffering action within the range of the experiments 
(Table II). The pulps made with sodium hydroxide 
and sodium sulphide tended to have slightly higher 
tearing strengths than the others, as might be ex- 
pected from the use of these alkaline reagents. The 
pulps made with sodium sulphide appeared to react 
differently in the test beater than the others. The 
pulp made with the lower pH value (Nos. 632-43) had 
a higher freeness, and that made with the higher pH 
value (Nos. 619-20) had a lower freeness value for 
a given sheet density than the others. If the pulps 
were compared on a basis of equal freeness values, the 
pulp made with sodium sulphide to the higher pH 
value of 88 (Nos. 619-20) would be appreciably 
weaker than the others. 

The chemical composition of the pulps varied only 
slightly with kind and extent of buffering action. 
Compared at the same yield, the pulps made with 
sodium sulphide were slightly higher in lignin content 
and lower in holocellulose content than those made 
with no added buffer or with sodium bicarbonate with- 
out pressure relief. There was also a tendency for 
the pulps made with the more highly alkaline spent 
liquors to have higher lignin and lower holocellulose 
contents than those made with the slightly alkaline 
liquors. This tendency was illustrated by the trend 
toward an increase in the ratio of holocellulose to 
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LEGEND: 
© SERIES I NO BUFFER 
O SERIES I NaHCO; 

V SERIES IIT NaHCO; 
O SERIES IZ NazC03 
A SERIES Y NaOH 
@ SERIES W NasS 


FATIO. OF HOLOCELLOLOSE, STO 
LIGNIN REMOVED /N PULPING 


PH OP SPEN IMLIC UO 
Fig. 3. Effect of alkalinity on ratio of holocellulose to 
lignin removed in pulping 
lignin removals with increase in alkalinity of the 
spent liquor (Fig. 3). 


APPENDIX 


1. Cooking and blowback liquors were analyzed for 
sulphite content by pipetting a sample of the liquor 
into a flask containing an excess of iodine solution plus 
a few drops of standard acid, and backtitrating with 
thiosulphate. Alkali was determined by adding 5 ml. 
additional 0.1 normal standard acid to the contents of 
the flask after the thiosulphate titration, boiling under 
an air condenser to drive off carbon dioxide, cooling, 
adding an excess of standard sodium hydroxide with 
a drop of phenolphthalein, and completing the titra- 
tion with acid. The sulphite-iodine reaction liberates 
an equivalent quantity of acid which must be allowed 
for in the calculation. 

To reduce error due to reaction between the iodine 
and the organic matter present in the spent liquor 
samples, 50 ml. of water and 5 ml. of 1:1 hydrochloric 
acid were used to dilute the iodine before adding the 
sample to the flask. In determining sodium oxide in 
these liquors, the initial acid was reduced to 5 ml. 
of 0.1 normal, since tests showed the alkalinity deter- 
mination was not influenced by the sulphite error. 

2. The quantities and concentrations of the differ- 
ent agents used are given in this report as grams per 
liter of sodium oxide or as pounds of sodium oxide 
per 100 pounds of moisture-free wood. These figures 
can be converted to their sodium carbonate equivalent 
by multiplying by 1.71. 

3. A distinction is made in this report between the 
amount of alkali expended in the digestions, as repre- 
sented by the quantity not recovered when the liquor 
was blown back following the impregnation step, and 
the amount actually neutralized by the acidic mate- 
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rials from the wood. The first figure includes the un- 
neutralized alkali remaining in the digester. The 
amount actually reacted with the wood, as calculated 
from the amount of titratable alkali (1) in the liquor 
charged, (2) in the liquor remaining in the digester 
after the blowback, and (3) in the spent liquor, is 
referred to as the “neutralized” alkali. This term also 
includes whatever chemical may be held on the wood 
structure by adsorptive forces. 

4. The pH values of the various liquors were deter- 
mined on liquors at approximately room temperature. 
It was not always possible to withdraw samples of 
blowback and spent liquors without loss of dissolved 
gas by foaming. The pH values given were deter- 
mined shortly after the end of the digestion by a 
glass electrode. 

5. Since the analytical method used did not dis- 
tinguish between the reducing power of the sulphite 
and sulphide ions, the data on chemicals consumed 
in the sodium sulphide digestions are not available in 
Table I. In preparing the cooking liquor, the sodium 
sulphite and sodium sulphide were dissolved sepa- 


rately and added in the proper proportions just before 
charging to the digester. 
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The Use of Statistical Methods in Determining 
Product Specifications 


CHARLES A. BICKING 


The custom of applying upper and lower limits to meas- 
urements on manufactured products was adopted about 
1870. The growth of specification writing began about 
1900. Statistical methods are now being used to design 
specifications to meet today’s need for better, rather than 
more, specifications. 

Statistical methods minimize the amount of prior in- 
formation needed to set reasonable specifications. They 
make it possible to determine the likelihood that new 
specification limits may be met. They may be used to 
justify changing specifications if more uniform quality 
has an economic advantage or if use requirements will 
permit relaxation in production controls. 

Statistical studies assist the inexperienced and substan- 
tiate the judgment of the initiated by providing an objective 
means for determining realistic specifications. They re- 
place subjective methods which may result in the all too 
common necessity for sorting, regrading, blending, re- 
working, or scrapping nonconforming product. Other 
penalties for arbitrary specifications may be the destruc- 
tion of morale by the futility of efforts to meet impossible 
requirements or the carelessness bred in workers when 
very wide specifications cause them to lose incentive for 
superior workmanship. 

The Shewhart control chart, increasingly used for process 
control in the paper industry, is the simple tool used in 
the specification review described in this article. Its value 
depends on the fact that the calculated contro! chart limits 
may be looked upon as the “natural” specifications of the 
process. A number of references are given to the method 
of caleulating control chart limits and to the use of control 
charts in the paper industry. 


CuHartes A. Bickinc, Member TAPPI; Quality Control Engineer, Hercules 
Powder Co., Wilmington, Del. 
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An example is given of how new specifications are set 
and old specifications reviewed in an organization manu- 
facturing chemicals for finishing of paper. The technique 
described may be applied equally well to the determination 
of specifications for paper. The nature of the statistical 
information used and the mechanics of carrying out the 
review and determining the specifications are described in 
detail. 

It is of considerable value, in discussing specifications 
with operating or sales personnel, with technical service 
representatives or customers, to have measured the poten- 
tialities of the manufacturing process by means of the 
control chart. Misunderstandings may be removed and 
the parties concerned may be prevented from entering into 
agreements which it will be a continuing burden to fulfill. 
Not a little part of the benefit of the wide understanding 
of the relation of control limits and specifications is the 
feeling of order developed within an organization and 
even in the relationship between buyer and seller. It is 
believed that the statistical approach to determining specifi- 
cations will thus make a worth-while contribution to both 
the internal and external functioning of a manufacturing 


organization. 


Ir may have been as much as 10,000 years ago 
that one piece of material first was fitted roughly to 
another and the idea of measurement became inevita- 
ble. However, it was not until modern times, about 
1870, that the custom was adopted of applying upper 
and lower limits to measurements on manufactured 
products. The notion of using statistical methods to 
determine how best to design specifications is almost 
as new as atomic fission. 
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The growth of specification writing began about 
1900, three decades before introduction of the control 
chart by Dr. Walter A. Shewhart (1), of the Bell 
Laboratories, made practical the wide use of statis- 
tical techniques by industry. Today, the need 1s not 
so much for more specifications as for better ones. 
This paper discusses (1) how prior information neces- 
sary for setting reasonable specifications may be mini- 
mized; (2) how specifications for a given manufactur- 
ing process may be determined which will have a 
predetermined probability of being met; and (3) how 
it is possible to determine the risk of failing to meet 
close specifications and, on the other hand, justify the 
narrowing of specifications if more uniform quality 
has an economic advantage. 


THE NATURE OF SPECIFICATIONS 


It is not to be implied that test data and past pro- 
duction results have not been used heretofore in deter- 
mining specifications. Experience and judgment, with- 
out the aid of statistical analyses, have often provided 
bases for specifications that were entirely satisfactory 
and reasonable. It is the purpose of statistical studies 
to assist the inexperienced and to substantiate the 
judgment of the initiated. The first data coming from 
a production run may be used to predict the nature of 
all subsequent manufacture, or prove its unpredicta- 
bility. Instead of relying on the average of past results 
or their extreme values, definite intervals within which 
any percentage of future production will fall may be 
calculated. Thus, values may be arrived at mathe- 
matically which represent the natural specifications 
of the process. 

Exception may be taken only to specifications set 
arbitrarily without reference to a customer’s actual 
requirements or on the basis of long-range guesses on 
market requirements. Such specifications are bad 
because they are not related to reality and disregard 
the ability of the production process to meet the 
standard set. Misuse of production statistics, like- 
wise, may not be tolerated because of the economic 
penalty of making scrap. Even worse may be destruc- 
tion of morale caused by futility of efforts to meet an 
impossible specification or the carelessness bred in 
workers when very wide specifications seem to make 
superior workmanship unnecessary. 

A customer’s actual requirements may not always 
be obvious, even to the customer. There is an under- 
standable tendency to overspecify as a means of pro- 
tection against shipments of marginal quality. Some- 
times a fundamental study of raw material properties 
is necessary to bring out what can be used satisfac- 
torily by a customer. This is an area in which statis- 
tical methods may be used to great advantage in 
buyer-seller relationships. 

If the ability of the production process to meet the 
specifications is disregarded due to lack of information 
on the statistical nature of production or because of 
sales department or customer pressure, the result may 
be excessive production costs. This may come about 
through the all too common necessity for sorting, re- 
grading, blending, re-working, or scrapping noncon- 
forming product. For example, rigorous ordnance re- 
quirements during the war often required careful 
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classification of material and scrapping of immense 
quantities of rejects. 


In the instance of the ordnance requirements the 
cost of production was secondary to the requirement 
for arms of superlative quality. Consider, however, 
the saving in time and man power which could have 
been obtained had all manufacturing processes been 
capable of meeting the specifications! Under ordinary 
conditions, it may be possible to change either the 
process or the specifications. It is essential to profit- 
able operation to know which course should be taken. 
Changing the process is a technical problem. Deter- 
mining whether it is necessary to change the process - 
to meet the specifications is a statistical problem. The 
actual changing of the specifications may be handled 
most adequately through a statistical approach. 


The control chart is a handy tool in the setting of 
specifications because the calculated control limits 
used on it may be looked upon as the natural specifi- 
cations of a process. 


It should be pointed out, although fuller discussion 
is beyond the scope of this paper, that good limits by 
themselves do not make good specifications unless (1) 
the characteristic being tested is an important one to 
control for the purpose intended; and (2) the method 
of measuring the characteristic actually correlates 
with the thing it is being used to measure. Close study 
of the reason for the specification and its function is 
recommended before applying the control chart method 
for calculating limits. 


The control chart is a means of determining whether 
the greatest possible uniformity is being achieved in 
a manufacturing process. If the control chart indi- 
cates uniformity (or control) yet the results exceed 
specifications, the technical problems of an improved 
process must be tackled. If the process is not uni- 
form (or uncontrolled) technology is called upon again 
to achieve uniformity. Specifications should not be 
altered nor the process be changed fundamentally 
until the chart shows that the very best results are be- 
ing obtained from the existing process. If all attempts 
to control the process fail or if process improvement is 
technologically impossible or economically unfeasible, 
consideration should then be given to changing the 
specification. Under these circumstances, changing the 
specifications becomes a matter of company policy 
which may often involve convincing the customer of 
the justification of this step. 


Whether it is for the purpose of setting up a new 
specification or reviewing an old one, the statistical 
procedure is the same. The first step is to determine 
what the process is capable of doing and whether it is 
performing within that capability consistently. This 
is done by means of a control chart study. 


THE NATURAL SPECIFICATIONS OF A PROCESS 


How to set up a control chart and how to use it for 
process control have been covered well during the 
past three or four years in papers given at various 
national and sectional meetings of the Technical As- 
sociation of the Pulp and Paper Industry. Interested 
persons are referred to the standards published by the 
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American Standards Association (2), and the Ameri- 
can Society for Testing Materials (3), and to a variety 
of articles in the trade literature by Catlin (4), Knoll 
(5), Grant, Mason, and Donnelly (6), Bicking (7, 8), 
and other writers on the control chart and related 
techniques listed in the bibliography. 


Information for specification design comes from the 
finished control chart kept on a process long enough 
to determine whether the process is truly uniform. 
The control chart is a simple means for determining 
with a minimum amount of data, often from as few as 
25 measurements from a process, the limits within 
which future results will fall if the process is truly 
uniform and if there is no change in processing con- 
ditions. It indicates whether the uniform or stable 
condition called “control” exists and if not, it assists in 
locating causes of unusual variation. The control 
limits may be calculated to include a desired percent- 
age of all likely results. Limits which include 95% 
of production, unless assignable causes for differences 
occur, are in common use in the paper and related in- 
dustries. It is the purpose of technical control in a 
mill to prevent occurrence of the assignable causes of 
variation. In this paper, it is assumed that it has 
been demonstrated that the process for which a 
specification is desired is in control or may be brought 
into satisfactory control. It is of distinct advantage 
that the control chart techniques used to govern rou- 
tine manufacturing operations automatically provide 
the data and information for setting up formal speci- 
fication. 


Control chart limits may be set to include any 
desired percentage of the usual range within which 
test results will fall. Therefore specifications likewise 
could be set at these calculated distances from the 
process average to include 65, 95, 99.7% or any other 
percentage of expected results. On the other hand, if 
specifications are determined by market requirements 
or the limitations of a certain customer’s process, the 
percentage of the total expected spread covered by the 
specification band may be calculated. Thus it is pos- 
sible to determine, in instances in which the specifica- 
tions are narrower than the normal process control 
limits, just how much of the product is likely to have 
to be rejected by sorting. It follows then that an 
economic balance can be obtained between the cost of 
producing a more uniform product and the cost of 
sorting and rejecting off-grade material. In other 
words, it becomes possible to determine economically 
reasonable new specifications or to determine how 
existing specifications may be modified to be reason- 
able, realistic, and economical. 


It is important to have information at hand on the 
precision of the testing methods because control limits 
include both the actual variation in the product and 
the apparent variation due to the nonuniformity of 
the test. Repetitive measurements made on a single 
sample of product will differ in some instances enough 
to cover the whole range of measurements obtained on 
different samples. It is, therefore, impossible to con- 
trol the uniformity of a product more closely than the 
tests can be controlled. Intelligent use can be made 
of process information in setting specifications only 
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ae this kind of information on test precision is at 
and. 


One question which comes up in the discussion of 
specifications concerns the matter of retesting when 
the test variation is a fairly large part of the total 
variation encountered. If a retesting procedure is used, 
a considerable number of batches rejected on the basis 
of the first test may be acceptable on the basis of the 
subsequent information. <A definite procedure for 
resampling and retesting must be included in the ac- 
ceptance procedure used in connection with the cal- 
culated limits if there is to be no misunderstanding 
on this point. 


EXAMPLE OF STATISTICALLY DETERMINED 
SPECIFICATIONS 


How new specifications are set and old specifications 
are reviewed can be discussed best by a specific ex- 
ample. In an organization manufacturing material 
for finishing paper, control charts were kept over a 
period of two years on all the quality measurements 
on products made by four different plants. Past data 
on old products made in quantity were used to set up 
the original control limits. Usually standard limits 
were adopted after 100 measurements (separated into 
25 groups of four) were accumulated. However, con- 
trol limits for new products were calculated when as 
few as a dozen measurements had been obtained (using 
moving ranges of consecutive values) and revised twice 
later when 25 and 100 measurements were reached. 
Separate control charts were kept for each product and 
for each unit of equipment making that product. Since 
the usual number of units at one plant was only two or 
three and the variety of products made during a 
month relatively small, this did not involve as large 
a number of charts as might be expected. A clerk 
was able to keep the charts posted regularly from the 
laboratory reports in less than an hour per day. Over 
the period of their use, technical action based on control 
chart study resulted in bringing all of the products 
inside control limits at satisfactory quality levels with 
much improved uniformity. Graphic evidence of this 
improvement led to the conclusion that it was time 
for thorough review of all specifications to obtain the 
sales advantage of improved quality and to fill gaps 
in the specification structure. 


Accordingly the complete control chart record was 
assembled from the four plants. The results were 
summarized on a printed form designed for the pur- 
pose. Each summary sheet contained space for the 
following general information: 


Name of product 

Plant name 

Equipment unit designation 

Period covered by data 

Number of batches involved 

Probability associated with limits used 

Size of subgroup used to obtain limits 

Type of limits used (for averages or individual measure- 
ments) 

Remarks 

By whom data studied 

Date of study 


Space was provided fer tabulating data on the fol- 
lowing specifications, some but not all of which applied 
to every product: 
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Softening point, °C. 

Bath temperature, °C. 
Acid number 

Color, U.S.R.G. 

Viscosity, G-H 

Solvent 

Sohds, % 

Refractive index 

Haze, Hercules standards 
Conipatibility 


For each of the specifications applying to a given 
product, the following information was entered in the 
table: 


Example of typical data entered 
for color of product 


Info: mation required 


unestepKreCislonmanre emer +'/, grade, 99.7% probability basis 


Present specificaticns 
MED noeIT 5 Ga664h000 sean ace Ix U.S. Rosin Grade 
MGvaTOAAM, hg boo bo eee oa oe None 
Process average ....... Vissi WG-1 U. 8. Rosin Grade 
Process upper control limit .. N-0 U. S. Rosin Grade 
Process lower control limit .. WW-2 U. S. Rosin Grade 
Proposed specifications 
Mi TMENOIT S5.46606o0en006 ne M U.S. Rosin Grade 
IMUEMONITN o.oo86 own onhomsoome None 


Estimated per cent production 
outside proposals 
CROWNS Oe KES Go ha ddoo see ae M = zero NG Zero 
IbACH ACI! WENIS bo senesso0o- == 1750) IN a= 


Note: Maximum specification reduced one whole color grade. 


It should be noted that though the color designation 
is in terms of letters, no difficulty was encountered 
since for purposes of control limit calculation num- 
bers on a linear scale were substituted. 

A table such as this was made for each plant and 
each unit of equipment in which the product was made. 
The process average and calculated control limits may 
have been different for each unit. However, changes 
in the specifications were made so that in no instance 
would any averages of subgroups of tests nor more than 
5% of the individual test values fall outside of specifi- 
cations. In the example given, none of the units were 
expected to have groups of tests averaging darker 
than color M or, as a matter of fact, any individual 
color tests darker than M. Actually the color specifi- 
cation could have been reduced to N (two grades 
lighter than the original K specification) without ex- 
ceeding the limitation decided on. No group averages 
were expected to be darker than N and only 2.4% of 
the individual tests were expected to be darker than N. 
However, it was considered wise to bring the specifiea- 
tion down a step at a time so the new upper color 
specification of M was adopted. 

It may appear to be rather expensive to set limits 
which could cause rejection of as much as 5% of the 
product. The choice of the proper percentage always 
must be made with economic consequences in mind. 
In this instance, control of most product characteris- 
tics was within such narrow limits that only rarely 
would any individual tests at all fall outside of specifi- 
cations acceptable to the trade. Even in the few in- 
stances where it was possible for 5% of individual 
batches to be outside specifications, the penalty of 
down-grading was not great. For example, slightly 
darker than normal resin colors were acceptable for 
a great many uses. 

Another example of the data assembled for choice 
of specification limits involves numerical values rather 
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than letter grades. It is illustrative of by far the 
greatest number of applications of the technique. 


Example of typical 
data entered for soften- 
ing point of product 


+3.0°C., 99.7% probability 


Information required 


Test precision 


basis 
Present specifications es 
Maximum arene. 
Minimum ac: 
Process average Se é Ser 
Process upper control limit 138.1°C. 
Process lower control limit 27ales Ce 
Proposed specifications : 
Maximum 140.0°C. 
Minimum 125.0°C. 
Estimated per cent produc- 
tion outside proposals 
Groups of tests Zero 
Individual tests Zero 


Note: Range of specifications decreased 2.0°C. 

Although the examples used have involved a chemi- 
cal product, the techniques, described may be trans- 
ferred wholly to the setting up of specifications for 
paper. 

SYSTEM FOR SPECIFICATION REVIEW 

The above specification survey was authorized by the 
operating manager of the company department which 
managed the four plants involved. The plan for the 
survey was laid by the company quality control engi- 
neer in collaboration with a representative of the cen- 
tral research laboratory staff in the division concerned 
with research and development problems for the oper- 
ating department. The quality data from each of 
the plants was supplied by the plant staff man re- 
sponsible for following product quality by means of 
the control chart. The data available from the plants 
included a tabulation of all quality results for two 
years broken down, as mentioned, by product and 
unit of equipment. It also included the complete con- 
trol chart record of production. From these data the 
process average and process upper and lower control 
limits were tabulated. 

Present specification data were obtained from the 
department specification notebook. Data on test pre- 
cisions were supplied by the head of the central re- 
search laboratory group responsible for the develop- 
ment and control of analytical and testing methods. 

From these data, the quality control engineer de- 
termined and entered in the table changes in the 
specifications which could be made under the restric- 
tion that no test group averages and no more than 5% 
of individual tests should exceed the proposed speci- 
fications. Notation was made if a change was sug- 
gested whether it involved narrowing of the specifi- 
cations, addition of a missing specification, an entirely 
new set of specifications, or the widening of existing 
specifications. If it were possible, as in the case of 
the color example, to improve the specification by 
more than one grade, or unit, the estimated percentage 
of groups and individual values outside proposals were 
given step by step. 

Several copies of this tabulation were prepared for 
a meeting in the office of the manager of opera- 
tions. Attending this meeting were the operating 
manager, the member of his staff appointed as liaison 
with the quality control group, the company quality 
control engineer, the research group representative 


Vol. 32, No.9 September 1949 TAPPI 


and analytical group representative who had_ par- 
ticipated in planning the survey, the department sales 
manager and assistant sales manager, and the depart- 
ment director of technical service. 


Available for this committee were the tabulated 
survey sheets, the control chart data sheets from all 
the plants, and the control charts themselves. The 
produets were considered one at a time and all points 
of view heard on any suggested additions or changes 
to the specifications. This part of the job was pains- 
taking and time consuming but was felt to be well 
worth while by all participating. The result was a 
far better appreciation of the meaning of the specifi- 
cations, the actual quality of departmental production, 
and the relation of manufacturing capability to cus- 
tomer requirements than had existed at any time 
previously. It was felt desirable by the committee 
to add a man to the staff of the operating manager 
whose responsibility should be a continuing study of 
the relationship between customers’ technical require- 
ments and the plants’ ability to meet those require- 
ments consistently. The most positive angle which 
this work was to take was coordinating the depart- 
ments’ production and specifications most closely with 
the changing and developing needs of the market. 

Copies of the committee’s recommendations were 
then sent to each of the plants for review and sug- 
gestions. The general attitudes of the plants toward 
the changes were good. Those plants which had been 
having most trouble with product quality level or 
uniformity agreed that their results could be improved 
and the revised specifications met consistently. 

When all comments were in, the specification note- 
books were revised in accordance with the suggestions 
of the committee and redistributed. An arrangement 
was made for the committee to meet at least annually 
for thorough review of specification on the basis of 
most recent control chart results. In the meantime 
the new member of the operating manager’s staff has 
been assigned the duty of preparing tentative speci- 
fications for new products or for product modifica- 
tions which customer requirements may make im- 
perative on short notice. 


CONCLUSIONS 


The type of specification review described was pos- 
sible with the expenditure of relatively little time and 
energy because a control chart record of production 
had been kept for a sufficient length of time to de- 
velop confidence in the capabilities of the process. 
This kind of confidence in the process must be gained 
before specifications may be determined by any means. 
Arriving at a sufficient degree of confidence in the 
process will always require some testing and measure- 
ment. Unless the measurements are objective, the 
specifications cannot be realistic except by chance. 

Since the confidence which may be put in very few 
measurements may be evaluated only statistically, 
the control chart approach becomes very valuable 
for setting new specifications. Even for older, well- 
established processes, however, control chart study 
will almost always bring new facts to light. It is not 
necessary to spend two years making a preliminary 
study of the process. The first charts, based on recent 
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experience, will tell the story of control, or its lack, 
and the significance of control limits with relation 
to old or proposed specifications. 


It will be of very considerable value in discussing 
specifications with sales personnel, technical service 
representatives, and customers, to have measured the 
process potentialities by means of the control chart. 
Misunderstandings may be removed and the parties 
concerned may be prevented from entering into agree- 
ments which it will be a continuing burden to fulfill. 
Not a little part of the benefit of a wide understanding 
of the significance of process limits and specifications 
is the feeling of order developed within an organiza- 
tion and even in the relationship between buyer and 
seller. It is believed that the statistical approach to 
determining specifications will thus make a worth- 
while contribution to both the internal and external 
functioning of a manufacturing organization. 
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Conversion of Purified Guar Mannogalactan Mucilage for 
Tuh-Sized Adhesive 


ARTHUR J. HAUG 


Conversions of the purified guar mucilage by oxidation in 
the presence of borax with sodium hydroxide at pH 11 
produce adhesives which are useful as tub-sizing materials. 
Only a small amount of oxidant (approximately 5%) is 
necessary to degrade the guar polymer to produce a prod- 
uct of suitable viscosity. The folding endurance and 
bursting strength of a rag sheet were increased up to 187 
and 46%, respectively. 


AurHoucH the guar plant was introduced into 
this country by the United States Department of 
Agriculture in 1903 (1), only in the last few years 
has it become the object of special interest. Because 
the war prevented locust bean flour importations, in- 
vestigations were carried out by The Institute cf 
Paper Chemistry to find a satisfactory domestic source 
of mannogalactan. The mannogalactan from the guar 
seed was shown to have suitable properties for use 
in the paper industry. The southwestern United 
States offered the most satisfactory agronomical en- 
vironment for the plant and successful plantings and 
harvestings have been made there. The cooperative 
efforts of the United States Department of Agriculture, 
The University of Arizona, General Mills, Inc., and 
The Institute of Paper Chemistry in the development 
of this guar program have been reported by Rowland 
(2). 

' Among the interesting characteristics of guar mu- 
cilage may be mentioned the thick viscous sols that 
result from dispersion of the material in either hot 
or cold water. These extremely viscous sols do not 
form a gel on standing. Guar flour has from four to 
eight times the thickening power of starch (1). The 
high viscosity of the sol is broken by treatment with 
acids, oxidizing agents and, to some extent, alkalies. 
The mucilage may be recovered from an aqueous dis- 
persion by precipitation with alcohols or acetone. 

One of the most interesting characteristics of the 
mucilages is the thick gel that forms when a borax 
solution is added to an aqueous dispersion or sol. 
This gel is dry to the touch and does not stick to glass, 
paper, skin, ete. If the dry mannogalactan flour is 
added to a borax solution, an insoluble borax-mucilage 
gel forms and a coarse suspension of the insoluble 
particles results. The formation of a borax-mucilage 
gel is known, but the nature of this complex formation 
is not understood. The gel or suspension of gel par- 
ticles can be destroyed by lowering the pH to just 
under 7. In a pure system the gel will remain stable 
for long periods of time but the addition of traces of 
other electrolytes causes rapid syneresis. 


ArtHur J. Hauc, Member TAPPI; Graduate student, The Institute of 
Paper Chemistry, Appleton, Wis.; Present address: Scott Paper Com- 
pany, Chester, Pa. 
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To the papermaker the mannogalactans offer many 
advantages. On a commercial scale, the chief use of 
the mucilages or gums” is as a beater size and many 
improvements in products have been effected with 
quantities as low as 0.25% on the weight of the fiber. 
Savings in power and time have been made possible 
by incorporation of the mucilage in place of the me- 
chanical work done on the stock. The expression 
‘ ouring hydration from a barrel” is a result of this 
property. Rowland (2) has reported the many paper- 
making benefits of guar mucilage. 

Use is made of the insoluble complex formed with 
borax by Smith (3) in the manufacture of a wet- 
strength paper. After the locust mucilage is added 
to the beater, the fabricated paper is treated with 
a borax solution to insolubilize the mucilage. 

In addition to the use of mannogalactans as a beater 
size in the paper industry, they have distinct advan- 
tages as adhesives for tub sizing. In order to produce 
a product from guar mucilage which is suitable as a 
tub-sizing adhesive, it is necessary to degrade the 
polymer. Swanson (4) has taken advantage of the 
insoluble borax-mucilage gel phenomenon in convert- 
ing the mannogalactans with various oxidants. There 
has been a patent application (5) made on the process 
of converting guar mucilage in the presence of borax 
by the use of sodium hypochlorite. . 

The mannogalactan literature has been covered by 
March (6), Yirak (7), and Haug (8). The purifica- 
tion and characterization of the mucilage used in 
this work will be discussed in a later publication. 

Conversion of commercial guar mucilage in the 
presence of borax by sodium hypochlorite for tub-size 
adhesives has been carried out by Swanson (6, 9). 
However, a similar conversion of a purified guar 
mucilage under controlled conditions for this purpose 
has never been reported. 


EXPERIMENTAL 
Conversion of Mucilage 
Four experimental conversions were made according 


to the conditions given in Table I. 


Table I. Conditions Used in the Oxidations of Purified 
Mucilages for Tub-Size Adhesives 


Diced hl NGS Heke Mice See en Oh 
Memperatures as C20 eee eee at + i 
WIE, 245 COSTECIA oo nhcssesognocodasonses 65.0 
Guimtconente om (syzwicicht) en e2d 
BOraxne Mee sce to een) ae penne Gen LORS 


* The term ‘“‘gum” is used interchangeably in indust ith i 
er ‘eu ; ry with ‘ mucilage, 
although ‘‘gum’’ is strictly reserved for pathological and mucilage for 
physiological plant components. Both terms will be used in this paper. 
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Chlorine, Chlorine on 
Experiment Product g oven-dry gum, Y% 
L L-1 3.20 5.0 
M M-1 6.50 10.0 
N N-1 9.75 15.0 
O O-1 13.00 20.0 


The procedure was as follows: The gum was slowly 
added to the aqueous borax solution, followed by the 
sodium hypochlorite. Each reaction was allowed to 
proceed until 99% of the oxidant was consumed. The 
products were filtered on large fritted-glass funnels 
and allowed to air-dry for at least 48 hours. The 
material was ground in a Wiley mill and screened 
through a 40-mesh screen. Moisture and ash deter- 
minations were made on each sample and the yield 
of converted product calculated. The results are 
presented in Table IT. 


Table II. Yield and Ash Content of Products L-1, M-1, 


N-l, and O-1 
Ash, Yield, 
Product Jor (he 
L-1 13.6 86.6 
M-1 17.6 86.2 
N-1 18.8 80.8 
O-1 19.9 75.6 


@ Expressed on oven-dry basis. 
> Expressed on oven-dry ash-free basis. 


Preparation of Products for Tub Sizing 


A so-called “cooking” procedure is required prior 
to the sizing operation. On addition of the material 
to water, a suspension results and addition of an acid 
is necessary to neutralize the borax. A heating period 
follows to insure complete dispersion of the mucilage. 
The following procedure was employed: 


1. Add 525 ml. of water to a tared liter beaker. 

2. Add 47 grams (on oven-dry basis) of product. 

3. While stirring, add 3 N HCl until the contents are 
slightly acid (determined by means of alk-acid paper). 

4. Heat with direct steam to 80°C. and maintain at this 
temperature for 15 to 20 minutes. 

5. Add water to give a 5% concentration of adhesive, by 
weight. 

6. Stir for 5 minutes. 

7. Adjust temperature to 60°C. by means of a steam bath. 

8. Determine the viscosity at 60°C. by means of a 25-ml. 
pipet. The time of flow between the mark and the 
end of the constriction of the bulb was measured. 

9. Allow the temperature to fall to 57°C. and then run 
sizing operation. 


Tub-Size Operation 


Tub sizes were made with the products at 5, 3, and 
1% concentrations to evaluate them as adhesives. 
The concentrations studied are comparable with those 
sometimes used commercially in starch tub sizing. A 
lightly calendered 100% rag sheet containing a small 
amount of rosin and starch size was used in all the 
sizing tests. 

The sizing apparatus consisted essentially of a tub, 
press or wringer rolls, and a reel. The tub was a 
flat pan with a capacity of 800. to 1000 ml. The paper 
was led through the adhesive by two submerged rolls 
at opposite ends of the pan. The rubber press rolls 
were approximately 1.75 inches in diameter and a 
constant pressure at the nip was used in each opera- 
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tion. The bottom press roll was driven at a constant 
rate and the paper was sized at the rate of 16 ft. per 
min. The reel was wound by hand and was con- 
structed so that the paper could be slipped from the 
core immediately. 

About 25 feet of paper were sized in each experiment. 
After the paper was threaded through the apparatus, 
the sizing solution at 57°C. was poured into the tub 
and the press rolls were started simultaneously. The 
equilibrium temperature in the tub was 55°C. The 
sized paper was air dried in festoon fashion and then 
conditioned in the humidity room at 50% relative 
humidity and 73°F. for at least 24 hours prior to 
testing. 

The sizing solution was recovered from the tub 
and diluted accurately to 3% concentration. By 
means of a steam bath, the temperature was raised 
to 60°C. and the viscosity determined as described in 
the previous section. The sizing operation was then 
repeated as outlined above. The same procedure was 
followed at 1% concentration. 


Determination of the Amount of Adhesive Retained by 
Paper in the Sizing Operation 


The amount of converted mucilage retained by the 
paper was determined in the following manner. The 
weight of approximately 25 feet of unsized paper was 
determined. On this paper a length of 63.75 inches 
was measured from one end and conspicuously marked. 
The average weight of the marked portion of the un- 
sized sheet was 17.0 grams (average of 12 determina- 
tions). This measured length was threaded through 
the apparatus at the start of a run. After the paper 
had been sized and wound on the reel, this marked 
length was removed and the remaining evenly sized 
paper was weighed immediately. The average weight 
of the marked length (17.0 grams) was subtracted 
from the original weight of the unsized paper. 


Table Ill. Relative Viscosity and Retention of Products 
L-1, M-1, N-1, and O-1 in Tub-Sizing Operations 


Product retention 


Concn., Relative by paper in operation, 

Product % viscosity % 
L-1 5 5.68 1.56 
3 2.24 0.89 

1 iL ill 0.30 

M-1 5 1070 1.41 
3 1.25 0.86 

it 1.05 0.30 

N-1 5 1.25 1.30 
3 13 0.80 

i 1.03 0.29 

O-1 5 I ile 1.38 
3 1.09 0.86 

1 1.02 (20 


The difference in the weights of the sized and un- 
sized paper gave the total amount of the sizing solu- 
tion that had been picked up. Since the concentration 
of the sizing agent was known, the weight and per- 
centage of the converted mucilage retained by the 
paper were calculated. The results obtained in this 
manner are presented in Table III, together with the 
relative viscosity of the gum sizing solutions at the 
various concentrations. 

Paper Testing Results 


Ten determinations were made on each test and the 
averages of the results are presented in Table IV. 
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Table IV. Paper Testing Results 
Paper Tub Sized with Converted Mucilage Products 


; ce tere ae rl lmendor, Schopper 
pera eee. ett 3 t pra A Paiute 
(17 x 22/- ; Pt. per M.I.T. fold sec. per g./ sheet ; Tear factor F Clan ae 
Product Concn., % 500), lb. Points 100 lb. In Across 100 cc. In Across In Across n cross 
eA LEA an {5800 4174 47-160 94 102 4.05) <5 ayo een oeemeione 
Tet 5.0 198 ia 8 231 519 129 224 86 92 4,46. 4,77 93208 anlGue 
L-1 3.0 18.9 40.8 216 428 95 154 86 99 4.55 5.24 30.4 14.9 
L-1 1.0 19.1 36.9 193 244 2 141 88 100 4.61 5.24 24.3 138 
M-1 nO) 19.4 40.7 210 3924 88 143 87 99 A AS 5.10 30.4 14,99 
M-1 3.0) 19.0 37.8 199 307 80 133 89 100. 4.68 5. 26 27.4 14.4 
M-1 0) 18.9 34.8 184 280 66 129 93 97 4.92 Olle 26.1 1133-7 
N-1 5.0 19.4 37.0 191 264 70 135 89 94 4.59 4.85 25.6 14.2 
N-1 3.0 19.3 3000 188 240 68 133 94 100 4.87 5.18 ile 13.5 
N-1 1 @) 19.1 34.6 181 243 59 127 94 104 4.92 5.45 25.6 13.1 
O-1 5.0 1955 36.4 187 293 71 129 90 99 4.62 5.08 PAS) 3) 14.2 
O-1 $3.0) 19.5 35.4 182 230 66 129 94 98 4.82 5.038 25.6 13.6 
O-1 1.0 19.4 32.8 169 260 58 129 92 105 4.74 5.41 DOP 13.3 


“The average. of nine Bemmnanone 
given in Table V and the values at 5% concentration 
are shown in Figs. 1 and 2. 

From the figures it can be seen that the ultimate 
strength of the adhesive was not reached. However, 
significant strength increases were obtained with prod- 
ucts L-1 and M-1 at 5 and 3% concentrations. In- 
creases in the bursting strength up to 46% and in 


= the folding endurance up to 198% in the machine 
© direction and 174% in the across-machine direction 
7) were obtained. An increase in the amount of oxidant 
a beyond 5% chlorine degraded the products sub- 
= stantially as measured by relative viscosity, and the 
5 strength increases gradually decreased. 
The porosity of the sheet was not appreciably in- 
< fluenced by the sizing operation. The most viscous 
size (L-1 at 5% concentration) decreased the porosity 
3 whereas, in all other cases, the porosity was increased. 
S 
iS 
& 
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i< 
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J 
Relative Viscosity of Size at 5% Concentration 
Fig. 1. Increase in bursting strength. Adhesive strength iS 200 
of converted products L-1, M-1, N-1, and O-1 AS 
fo) 
ire 
DISCUSSION OF RESULTS 
Conversion of the purified mucilage in the presence ae ee 

of borax produced a satisfactory adhesive for tub % biter! 
sizing. The product converted with 5% chlorine 2 26 
produced the greatest strength increments in the sized 2 
paper and it is probable that even less oxidant would 
have given products of still greater adhesive strength. o 80 
In order to obtain products suitable for tub sizing € 
from the commercial mucilage, Swanson (9) used 12 S 

a 


to 14% chlorine. However, unpublished work showed 40 
that the greater part of the oxidant was consumed by 
impurities present in the commercial gum rather than 
by the conversion of the gum itself, 

The data obtained on the bursting strength and C a 2 a > 6 
folding endurance of the sized paper, as shown in 
Table IV, were used to obtain the percentage increases 


of these tests over the blank values. These data are SSA Pree Mase i erie 4 vee grenus 
> cis ws < 


Relative Viscosity of Size at 5% Concentration 
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Table V. Bursting Strength and Folding Endurance In- 
creases in the Tub-Sized Paper 


Increase in 


Conen., Relative Soe 7 oe 
Product % viscosity %o ; In ; Across 
L-1 5 5.68 46 198 174 
3 2.24 oe 146 102 
1 Ib tle 22 40 53 
M-1 5 oa 33 125 87 
3 1.25 26 77 70 
A 1 TOS 17 61 41 
N-1 5 1.25 21 52 49 
3 Ls} 19 38 45 
1 1.08 15 40 26 
O-1 5 1 ley 18 68 51 
3 1.09 15 32 41 
1 1.02 a 49 23 


It was not possible in this small-scale operation to 
determine whether the insoluble fraction present in all 
converted products (approximately 0.5%) was picked 
up by the paper or concentrated in the tub. However, 
the porosity was apparently unaffected by the floccu- 
lent material. 

The tensile strength of the sized paper followed the 
trends shown by the bursting strength, although the 
effects were not as great. It was interesting to note 
that the tearing strength of the sheet did not decrease 


extensively on sizing while the bursting strength and 
folding endurance were greatly enhanced. 
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Electric Cables for the Pulp and Paper Industry 


FRANCIS 


To select the proper electrical cables to give the maximum 
in safe, economical distribution of large blocks of power, 
the following points should be considered: voltage levels, 
special conditions, developments in cables, and arrange- 
ment of feeders. Based on installed cost, a 4160-volt 
system is more economical than a 13,800-volt system for 
mill capacities up to about 10,000 k.v.a. In the range 
10,000 to 20,000 they are comparable, above 20,000 the 
latter is the logical selection. Standard cables can be ob- 
tained for the various system voltages. Generally a radial 
distribution system is the most economical and affords 
sufficient system reliability for both low- and high-voltage 
feeders. The low-voltage system is most likely to require 
other variations. Special conditions which must be con- 
sidered involve corrosion and moisture, heating of cables, 
voltage drop, short-circuit capacity of cables. Recommen- 
dations are given by the author for proper cable selection. 


THE puLP and paper industry is one of the 
major power consumers in this country and in Canada, 
for example, 50% of all power sold for industrial use 
in Canada is sold to the industry. Because the amount 
of power consumed is so great, economical distribution 
of that power with cables of the proper size and voltage 
rating is more important than in any other industry. 

To select the proper electrical cables to give the 
maximum in safe economical distribution of the large 
blocks of power that must be transmitted, these points 
should be considered: (1) voltage levels for electrical 
distribution, (2) special conditions encountered and 


Francis V. Catvert, Wire & Cable Specialist, General Electric Co. Cleve- 
land, Ohio. 
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V. CALVERT 


how to solve them, (3) new cable developments to in- 
crease reliability and lower power distribution costs, 
and (4) arrangement of feeders. 

Studies have been made and the results published as 
to the economical distribution voltages for pulp and 
paper mills. It is the purpose in this paper to indicate 
what cables should be recommended to give the most 
reliable economical system. It must be remembered 
that the studies take into consideration the complete 
system costs including cable, switchgear, transformers, 
motors, ete. This, of course, is the only way to arrive 
at true results in making proper cable recommenda- 
tions. 

It is sometimes economical to extend old plants at 
the 2400-volt level but new plants should be based 
on the 4160- or 13,800-volt level. Based on the in- 
stalled cost of all components comprising the distri- 
bution system, a 4160-volt system is more economical 
than a 13,800-volt system for mill capacities up to 
about 10,000 k.v.a. For mills in the range of 10,000 
to 20.000 k.v.a. capacity, the two are comparable. How- 
ever, individual comparisons should be made for such 
large mills. For mills above 20,000 k.v.a. capacity, a 
13,800-volt system is the logical selection. If past 
experience is any guide to future expansion, it would 
be well to allow ample electrical growth in selecting 
the main voltage level and system arrangements. 

From this information voltage ratings that need 
be considered in establishing standard cable for use 
in the pulp and paper industry can now be deter- 
mined. They are as follows: 
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Voltage rating System 


of cable voltages 
600 230, 460, or 575 
5,000 4160 or 2400? 
8,000? 6,900 
15,000 13,800 


“One standard 5000-volt cable is recommended for both the 5000- and 
2400-volt service since the new plants are using 4160 volt. H P 

>This standard will not be discussed in detail since switchgear ratings 
in this country are 5 to 15 kv. and therefore, the trend is to eliminate 
this voltage for distribution systems. 


MAIN DISTRIBUTION FEEDER ARRANGEMENTS 


It is not the purpose of this paper to go into feeder 
arrangements. Some facts on this subject are briefly 
summarized since system arrangements tie in so 
closely with cable requirements. 

It is the concensus that for both low-voltage and 
high-voltage feeders, the radial system is the most 
economical and often affords sufficient system reliabil- 
ity. However, on low-voltage distribution systems, 
larger radial feeders are not always entirely satis- 
factory in the interest of operating convenience, flex- 
ibility, maintenance, and service reliability. Operat- 
ing records show that most power outages occur on 
the low-voltage circuits not in the high-voltage dis- 
tribution system. Therefore, the secondary selective 
arrangement which does not cost much more than a 
straight radial system and yet provides duplicate 
power channels and the high degree of service reli- 
ability essential to many paper mill processes, is often 
used. 


SPECIAL CONDITIONS 
Corrosion and Moisture 


Corrosion and moisture present serious problems in 
the pulp and paper industry. Moisture can be ade- 
quately handled so far as protecting cables from it 
are concerned. But the combination of moisture with 
the acid fumes usually prevalent in many plants often 
results In severe corrosive conditions that are difficult 
to combat. Flamenol and Neoprene covered cables 
both show excellent life when operated under these 
conditions. 

Because of the economy of metallic-covered cable 
used without conduit, studies have been underway for 
some time to determine what types of metallic covering 
are best for these conditions. The perfect answer has 
not yet been found but it is hoped that the completion 
of these tests will give the solution to this problem. In 
the meantime, it has been found that galvanized steel 
coated with black glytal paint and then sprayed with 
acid-resisting paint gives very satisfactory service. 

As was previously pointed out, loads to be handled 
in this industry are unusually heavy. This means 
that in selecting economical long-life cables, particular 
attention must be given to operating the cables at the 
proper temperatures, that the question of acceptable 
voltage drops be investigated, and that cables selected 
have adequate short-circuit capacity. 


Heating of Cables 


First consider the continuous heating of cables dur- 
ing operation of the plant. Because the amount of cur- 
rent to be handled is high, the most economical safe 
cables to be used should have high-temperature insula- 
tions. Number 1799 varnished cambric, Super-Coronol, 
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Versatol rubber, and similar materials furnished by 
the various cable manufacturers are the highest tem- 
perature insulation of their type obtainable. 


Voltage Drop 

Whenever proved demands are heavy there is always 
the question of installing cables which are large enough 
to keep the voltage drop sufficiently low. By going to 
higher distribution voltages, voltage drop is appreciably 
reduced. For example, a typical 1500-foot, 480-volt 
feeder had a voltage drop of 9% when carrying the 
rated load. By going to load center distribution with 
1400 feet of the feeder operating at 4160 volts and 100 
feet operating at 480 volts, the feeder had a voltage 
drop of only 0.83% voltage. Drop should always be 
checked but if the high-voltage distribution systems 
recommended earlier in this paper are used, unless 
the runs are unusually long, the size of cable adequate 
to carry the load will be governed by the heating of 
cable caused by the load carried rather than by the 
voltage drop. 


Short-Circuit Capacity of Cables 


Cables like other types of electrical apparatus have 
very definite short-circuit capacities. Tables I and II 
give the limits beyond which the insulation will be 
permanently injured. The first column gives maximum 
guaranteed copper temperatures which are the basis 
for normal loading of cables. These limits are based 
on many years of practical experience and assure the 
most economical use of cables. An average life of 
30 years of useful life can be expected with approxi- 
mately six failures per 100 miles of cable per year. 
Bearing in mind that the life of an insulation is cut 
in half and service failures are doubled with every 5 
to 10°C. operating temperature rise, an operator should 
hesitate to overload his cable except in an emergency. 
The second column in these tables suggests a maximum 
emergency rating of cables. The third column should 
be used to determine the minimum size of conductor 
that will safely handle the maximum short circuit 
allowed to feed into the cable by the protective breaker. 

Table III is used with Tables I and II to select the 


Table I. Varnished Cambric Insulated Cable 


Maximum Copper Temperatures (°C.) for Different Conditions 
of Loading 


Voltage 
rating, Normal Emergency Short 
kv. loading overloading circuits 
Single-Conductor Cable 
1.0 85 105 150° 
AND 85 100 145 
U5 84 94 135 
15.0 a 85 120 
23.0 70 a2 90 
Three-Conductor Shielded Cable 
1.0 85 105 150 
4.5 85 100 145 
Geo 84 94 135 
15.0 77 85 120 
23.0 70 a2, 90 
Three-Conductor Nonshielded Cable 
1.0 85 ~ 105 150 
4.5 83 98 145 
15 81 91 135 
15.0 70 78 120 
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Table II 
Maximum Copper Temperatures (°C.) for Different Conditions 


of Loading 
Voltage Normal Emergency Short 
rating, kv. loading overloading circuits 


Code Performance Compound 


Oktow 1:20 60 75 140 
Neil wey GeO 60 75 135 
Sallto 820 60 73 130 
Sel atonl 5-0 60 72 125 

Heat-Resisting Compounds 

0 to 1.0 75 86 150 
1S to, 5.0 75 85 145 
5.0 to 8.0 75 83 140 

Ozone-Resisting (Oil Base) Compounds 

0 to 1.0 WD 83 120 
Ik ey a) 75 82 1s 
Se latOe sO 75 80 110 
8.1 to 15.0 70 75 105 


Super-Coronol compound will operate at 80° normal loading and cor- 
respondingly higher emergency and short-circuit values. 


minimum cable size for a given short-circuit ampere 
value which must be corrected using the time factors 
shown. The tables were obtained from data prepared 
by G. B. Shanklin of General Electric Co. 


SELECTION OF CABLES 


The following types of cables are, in general, best 
adapted to the wiring of paper mills. 


Generator Leads: 


1. Heat-resisting V.C. Flamenol jacket, interlocked 
armor cables in air. 
2. Heat-resisting V.C. lead cables in ducts. 
3. Coronol heat-resisting rubber in ducts. 
Branch Cireuits—0 to 600 volts: 
Above 100 amp.: 

1. Heat-resisting V.C. Flamenol jacket, inter- 
locked armor cable in air. 

2. Heat-resisting V.C. lead cables in ducts for 
wet location. The same type braided in con- 
duit for dry location. . 

3. Versatol-Geoprene in ducts or conduit. 
Flamenol for circuits subject to oil, acids, or 
alkali. 

100 amp. and less: 


1. Versatol-Geoprene in conduit or Flamenol for 
abnormal conditions of oil, acids, or alkalies. 


Asbestos, glass, and Silicone insulations are used in 
hot locations. Their application however, is very 
limited since their cost is so high that they cannot be 
justified from an economic standpoint except where 
no other insulation will withstand the heat. 

A brief review of the above cables brings out the 
following features for each type. 

Interlocked armor cable has been available for many 
years and is fast gaining acceptance with the electrical 
industry. Among its many advantages are: lower 
installed cost, savings in space, and reduction in layout 
time and costs. The installation cost is lower because 
of savings in material and labor when compared with 
cable in conduit or insulated bus. A simple guide calls 
for (a) not using conduit larger than 11/4 which takes 
care of circuits up to 100 amp. except for short wall 
or floor inserts; (b) not using metal-enclosed bus longer 
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than 25 feet except plug-i in-bus; and (c) not using 
building types of wires in sizes No. 1 and larger. The 
Saving in space by using armored cable is often con- 
siderable, averaging 50%. This is important in pro- 
viding additional load to existing building. Reduction 
in layout time and costs necessary with the conven- 
tional conduit systems are often affected and it is 
possible in most cases to install the job from a single 
line diagram. 

as bulletin GEA-4507 and other technical publica- 
tions are available giving comparative costs and engi- 
neering data on armor cables. A full line of joints and 
terminal fittings, as well as installation methods, have 
also been fully developed. 

Heat-resisting V.C. leaded cables are used exten- 
sively in underground ducts for wet locations. For 
dry locations in conduit in air, a braided design is 
most commonly used. Such cables have a compara- 
tively high ampere capacity. The conductor cannot 
decentralize and the insulation can stand a lot of 
mechanical abuse. 

Versatol-Geoprene and cables of similar construction 
are fast replacing the conventional types of rubber- 
braid building wires in industrial plants because they 
have three outstanding properties: long life, high re- 
sistance to moisture, and resistance to heat. They 
can be buried directly in the ground, installed in con- 
duit or duct, or in the open air for wet or dry locations. 

For voltages above 600 volts, cables of similar con- 
struction are used except that an ozone-resisting in- 
sulation is substituted for the Versatol. Shielding is 
recommended for many high-voltage applications. 


Table III. Insulated Power Cable, Mean Effective 60-Cycle 


Short-Circuit Current 
Duration, 1.0 Sec. 


Conductor, size Short-circuit current, amp. 
AWG or MCM, ‘Temperature rise above operating temperature, °C. 


No. 40 50 60 70 80 

14 171 190 202 222 236 
12 272 302 321 352 374 
10 432 481 511 561 595 
8 685 764 810 890 945 
6 1,092 1,218 1,291 1,420 1,508 
4 1,735 1,930 2,050 2,250 2,390 
2 2,760 3,075 3,260 3,580 3,800 
1 3,480 3,875 4,110 4,510 4,800 
0 4,400 4,910 5,200 5,710 6,060 
00 5,530 6,160 6,540 7,180 7,610 
000 7,000 7,770 8,250 9,060 9,620 
0000 8,800 9,800 10,400 11,430 12,130 
250 10,400 11,580 12,800 13,500 14,320 
300 13,480 13,900 14,750 16,200 17,200 
390 14,500 16,200 17,200 18,900 20,050 
400 16,620 18,500 19,650 21,600 22,900 
500 20,800 23,150 24,550 27,000 28,650 
600 24,900 27,800 29,500 32,400 34,400 
700 29,100 32,400 34,400 37,800 40,100 
750 31,200 34,700 36,800 40,500 43,000 
800 33,300 37,000 39,300 43,100 45,800 
1000 41,600 46300 49,100 53,900 57,200 
1250 52,000 57,900 61,400 67,500 71,600 
1500 62,400 69,400 73,600 81,000 85,900 
1750 72,800 81,000 86,000 94,500 100,100 
2000 83,100 92,500 98,200 108,000 114,500 


Correction Factors for Other Values of Duration of Short 
Circuit (Sec.) 


Duration, Correction Duration, Correction 
sec. factor sec. factor 
0.1 3.16 2.0 0.707 
0.25 2.00 3.0 0.576 
0.5 1.4 4.0 0.500 
1.0 1.00 5.0 0.447 
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Flamenol with either a standard wall or a heavy wall 
is recommended where severe operating conditions 
such as oil, acids, and alkalies are encountered. 

In conclusion, it is believed that by following the 
four major steps just discussed, a paper mill engineer 
will be able to provide his mill with the most reliable 
system and one which will achieve maximum over-all 
economy. 

Recerveo Oct. 3, 1948. Presented at the Third Engineering Conference? spon- 


sored by the Technical Association of the Pulp & Paper Industry held at 
the Hotel Statler, Buffalo, N. Y.. Oct. 24-27, 1948. 


DISCUSSION 


E. E. McItvern: (Research Engineer, The Okonite 
Co., Passaic, N. J.): Mr. Calvert has made a compre- 
hensive analysis of the electrical cable problems which 
designing and operating engineers are hkely to en- 
counter. It is of special interest to note that Mr. 
Calvert finds neoprene-covered cables show excellent 
life when operated in the presence of acid fumes and 
moisture. This has also been our experience with 
cables used by the paper industry in aerial, riser, and 
underground installations. It is not surprising for 
properly compounded neoprene stocks have a reputa- 
tion of being inherently resistant to acids such as 
sulphuric and sulphurous, and to alkalies such as 
caustic soda. 

In addition to being very stable in the presence of 
moisture and the acids and alkalies normally en- 
countered in industry, a good neoprene sheath com- 
pound has oil, heat, flame, ozone, and sun-checking re- 
sistance. A long-time natural weather aging test con- 
ducted in industrial atmosphere at Passaic, N. J., has 
vividly illustrated this latter characteristic. Two 
cables, one with a neoprene sheath and the other with 
a 60% type rubber sheath, were bent in a U shape and 
exposed to the weather and direct sunlight in January, 
1935. Today, after nearly 14 years the Okoprene is 
physically as good as new—not even a sign of crazing, 
whereas the rubber sheath exhibits severe cracking. 
You have undoubtedly noticed this phenomenon in 
tires, garden hoses, and some rubber-covered portable 
cords. 

Neoprene sheaths are a “natural” on aerial cables, 
the self-supporting type being widely used around in- 
dustrial plants. In this construction the required num- 
ber of single-conductor insulated and neoprene 
sheathed cables are assembled, either unilay or dualay, 
and bound to an appropriate messenger by an open 
helical wrap of a metal tape. Among the advantages 
are: (1) a self-supporting system is more economical 
than an underground system, (2) it is easier to add 
branch feeders to new load centers than if underground, 
(3) it requires far less space than open wire lines and 
eliminates cross-arms, (4) has better continuity of 
service than open wire lines, (5) it has better voltage 
regulation than on open wire lines, and (6) it permits 
long spans or awkward installations to be easily made. 
Some pulp and paper mills are using this type as ex- 
press feeders, others in distribution circuits between 
the various buildings. At Canton, N. C., there is a 
4160-volt installation which is giving excellent service. 
Inspection by one of our engineers revealed that al- 
though the neoprene sheath and messenger are covered 
with a sticky viscous condensate which holds fiber 
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particles on the surfaces, there has been no adverse 
effect upon the cable. : 

Copperweld messengers and copper binders are 
widely used in other industries. Some paper mills 
have found that 18-8 stainless steel behaves well and 
we have, therefore, furnished cables with stainless 
steel messengers for locations where concern has been 
felt over either galvanized steel or copperweld. In 
these cases there was no need to have high con- 
ductivity. Monel metal would also be a good material, 
but it has not been found to be readily available in 
messenger form. 

There is no need to shield these rubber-insulated 
neoprene sheathed cables for operation up to 5000 
volts, nor is it necessary to strip back the neoprene at 
splices or terminations. This is a distinct advantage. 

For the 15,000-volt rating, a single-conductor 1n- 
sulated-shielded-neoprene jacketed cable is recom- 
mended, especially for the self-supporting type. This 
can also be easily terminated or spliced. Indoor con- 
nections, whether to generators, motors, or trans- 
formers or in any runs between disconnect switches, 
current transformers, reactors, and buses, may all 
be made in a relatively small space using only simple 
stress-relief build-ups at the ends of the shielding tape. 
This is of importance where clearances in cubicals is 
limited. Such a cable also lends itself very well to 
aerial splicing, and the elimination of aerial work with 
hot lead is an appealing feature. Incidentally the 
lighter weight of these nonleaded aerial cables facili- 
tates construction. 

Regarding the 15,000-volt underground service men- 
tioned by Mr. Calvert, another solution is available 
for those locations where corrosion would ruin lead 
sheaths, namely paper insulated—lead sheathed cable 
with a neoprene protective covering. This construc- 
tion has an enviable background and has been so suc- 
cessful that today it is supplied with a reduced lead 
wall under the protective covering at about the same 
cost as a regular wall lead sheathed cable. It might be 
added that we differ from Mr. Calvert in that we feel 
either rubber or paper insultion is preferable to var- 
nished cambrie for 15,000-volt service around indus- 
trial power plants. The varnished cambriec can be ob- 
tained with a neoprene protected lead sheath if de- 
sired. Lead sheathed cables require potheads, of 
course, which makes their use in limited space trouble- 
some. 

There is one more important use for neoprene in 
paper and pulp mills, namely, as a corrosion protective 
covering over interlocked or flat metal tapes. For 
example, where three-conductor varnished cambric 
interlocked galvanized steel or bronze tape cable could 
be installed within a building but would be subjected 
to sulphite fumes, a neoprene protective covering could 
be applied over the metallic tapes. Although adding 
slightly to the first cost, it would eliminate expensive 
maintenance and early replacement. 

E. W. Davis (Simplex Wire & Cable Co., Cambridge, 
Mass.): The subject of this paper is a very interesting 
one and one in which there is a considerable lack of 
knowledge as to the proper types of electric cables for 
such important industry. The paper, therefore, is 
timely and should contribute considerably to the 
general knowledge of the subject. 
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We believe that the procedure recommended of 
5000-volt cable for use on both 5000- and 2400-volt 
service is a good one. It provides an extra factor of 
safety for 2400 volts which is usually an undergrounded 
system, as well as a chance to shift the system voltage 
from 2400 to 4160 if it is desired to do so later. The 
6900-volt systems are rather infrequent and, as indi- 
cated, are becoming less frequent in this industry. 
We believe that the recommendation here of 8000-volt 
rated cable is also to be recommended. It is more or 
less common practice in the industry to use 15,000-volt 
rated cable for 13,800-volt systems and similar ones. 
We believe that this offers additional factor of safety 
and is commendable. 


With reference to the types of distribution arrange- 
ments, we feel that radial feeders are satisfactory for 
the high voltage or primary distribution. The second- 
ary selective system is, for the low voltage, almost 
anecessity. In paper mills, power must be maintained 
and it is only by such a selective system that it can 
be under all conditions. Such a selective system is 
also to be preferred for the high-voltage supply but 
adds somewhat to the cost of the system, nevertheless, 
if continuity of operation and utmost reliability are 
desired, this should be considered. 


Corrosion problems in pulp and paper mills are 
indeed severe, so much so that the trend is definitely 
away from all metallic outer covering. The insulations 
for this service must be made to withstand moisture, 
acids, and alkalies and it is to be presumed that the 
recommendations made are based upon proper choice 
of moisture-resistant insulation whatever type is used. 
We have had a great deal of experience with cables 
without conduit. The results have been very excellent, 
however, we have found that for safety reasons some 
type of shielding must be provided. One of the best 
ways seems to be to provide a metal shielding tape 
which is protected by a jacket over all for protection 
from corrosion. We have found that bronze is good 
for this service but that galvanized steel, even espe- 
cially protected, has not been too successful. If metal- 
lic shields are provided for safety they should be, as 
stated above, protected by special corrosion-resistant 
jackets but it should be fairly easy to ground them 
frequently since this is necessary. Protection of a 
material like steel or galvanized steel is only as good 
as the perfection of the covering used. It, therefore, 
has been considered good practice to go to materials 
like bronze which do not rely as heavily on a protective 
coating. 


Under Heating of Cables there is mention of the 
use of varnished cambric. There seems to be a trend 
away from this type of insulation to moisture-resistant, 
high-temperature compounds. This is particularly 
true of the high voltage where the special moisture- 
resistant and/or corona-resistant rubber compounds 
are giving excellent service. These same compounds 
can be used for the control cables. Thermoplastic 
materials, such as polyvinyl chloride, are quite suitable. 


The method of distribution so as to reduce voltage 
drop is commendable. With some installations with 
which we are familiar this system has been worked out 
with much greater control of load voltages. ‘This 
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means that the load centers must be put very close 
to the actual work which they must feed. This is also 
economical since it produces the amount of large size 
copper needed as pointed out. 

The failure rate seems to be slightly higher than 
the average which we have obtained. We would also 
hike to point out that it is important not to overload 
continuously and that in some locations it is good 
practice to watch the ambient temperatures partic- 
ularly in the Summertime. 

If varnished cambric generator leads are used care 
must be taken that proper end seals and terminations 
be provided. There have been experiences in this 
field with varnished cambric cables by breathing bring- 
ing moisture into the insulation from the ends and 
causing trouble. It is, therefore, well to consider the 
rubber as a better solution and it should be the pre- 
ferred one for this particular phase of distribution. 
Here again the rubber compound must be of the 
moisture-resistant type. 

Concerning branch circuits, low voltage, reeommen- _ 
dation 1 has the disadvantages mentioned above, but 
recommendation 2 is not to be preferred since it pro- 
vides for a metallic outer covering which is not desir- 
able in this type of service. Recommendation 3 could 
be extended a little better in that neoprene jackets 
are satisfactory for acids and alkalies if properly 
compounded. Once again it is well to point out that 
varnished cambric cables are subject to breathing and 
that the ends must be carefully sealed to prevent 
entrance of water or water vapor. 

Various insulations are possible at hot locations. 
We would suggest that Silicone be carefully considered 
if moisture is present. The space saving is of interest 
in the use of cables without conduit and is a reality. 
Also such a type of distribution provides for definitely 
more flexibility in arrangements of circuits. 

We cannot agree that varnished cambric leaded 
cables are too extensively used for underground ducts 
for wet locations in this type of service. There is a 
growing interest in rubber nonleaded types of con- 
structions. Furthermore we doubt very much if any 
paper and pulp mill should be considered to have any 
dry places. 

Recommendations have been made in this paper for 
the use of thermoplastic P.V.C. type of insulation. It 
is our practice to do this on small sizes. However, we 
feel that large size conductors require rubber or similar 
thermosetting insulation. 

The emergency overloads indicated in the two tables 
look to be satisfactory. However, it is important that 
any overloads must specifically state the time for which 
they can be used. This is most important. 

We cannot agree with the third part of Table IL in 
which the ozone resisting compounds are given slightly 
lower emergency overload ratings and_ short-circuit 
current ratings. This may be true of a particular type 
of compound but is not universally true. The mini- 
mum effective short-circuit currents are satisfactory 
and are presumably based on not figuring any heat 
storage because of the short times involved. 

We believe that the author is to be congratulated on 
presenting a very clear and concise statement of an 
important phase of the cable industry. 
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Determination of Total and Active Alkali in Sulphate 
Black Liquors 


B. L. BROWNING 


A comparison of active alkali and total alkali content of 
sulphate black liquors was made using several methods 
including TAPPI Standard T 625 m, a modification of 
this standard involving the addition of formalin, and the 
procedure developed by Torrey and Nelson. 


Tue vusuaL methods of determining total alkali 
are based upon conductometric titration with standard 
acid, or upon ashing a portion of the liquor and titrat- 
ing the alkalinity in the ash to the methyl orange end 
point (TAPPI Standard T 625 m). Sodium sulphate 
and sodium chloride are not included in either method. 
An alternative procedure is based on the determination 
of total sodium in the ash, which properly includes 
sodium sulphate and improperly includes sodium chlo- 
ride as so-called “recoverable alkali.” 

Active alkali is usually considered as consisting of 
sodium hydroxide and sodium sulphide (TAPPI Stand- 
ard O 400 p). For analysis according to TAPPI 
Standard T 625 m, the liquor is treated with barium 
chloride, and the supernatant liquor is titrated to a 
pH of 8.3 at which point all the hydroxide and half 
the sulphide have been titrated. The total sulphide 
sulphur is determined by evolution, and half the 
value found is added to the potentiometric titration 
to give active alkali (all calculated as sodium oxide). 

It has been pointed out by Moltzau (Z), in discussing 
the analysis of white and green liquors, that sodium 
sulphide in the presence of formaldehyde is completely, 
rather than half, neutralized at a pH of 8.8. There- 
fore, it should be possible to determine active alkali 
(hydroxide plus sulphide) in black liquor by a single 
potentiometric titration of the barium chloride-treated 
liquor to a pH of 8.3. 


ally, was compared with that obtained by the method 
of Torrey and Nelson (2), in which the total alkali 
of soda liquors was determined by potentiometric 
titration to a pH of 2.4. 

The seven black liquor samples tested represented 
commercial liquors from two mills and a laboratory 
cook. These, together with the several wood species, 
probably represent black liquors of widely variant 
compositions within the commercial range. 


The results of the analyses are given in Table I. The 
analyses were carried out by D. R. Moltzau and P. 8S. 
Baker. The formaldehyde modification differs from 
TAPPI Standard T 625 m (active alkali) only in 
that 5 ml. of 40% formalin are added to the solution 
just before the titration is started. The acid equivalent 
of the added formaldehyde is determined by separate 
titration of another 5-ml. portion to pH 8.3 with stand- 
ard alkali, and this correction is added to the titration 
of the liquor. 

The active alkali, as determined by the formalde- 
hyde modification, was lower in each case than that 
determined by TAPPI Standard T 625 m, the average 
difference being 2.5%. It is believed that the formal- 
dehyde modification yields the more nearly correct 
value, as there is some evidence that, during potentio- 
metric titration to a pH of 8.3 in the absence of for- 
maldehyde, more than half the sulphide is titrated 
because of some formaldehyde already present in the 
liquor or of some substance which behaves similarly 
during the titration. This effect does not appear to 
be caused by sugars, because the addition of 10- and 
15-gram portions of glucose did not appreciably alter 
the titration curves. 


Table I. Composition of Black Liquors by Different Methods of Analysis 
Active Active NazS by NaS by double Total alkali Total alkali pH at which 
alkali alkali evolution titration (NazO), (Na20), g./l. methods (1) 
en Ye) en (ies9) te s Us be (Titration and (4) 
Sample Liquor @ @) “ay 3) marr: Se ar total alkali 
1 Weak Beth 2.6 Wed 1.5 WO) 13.5 3.0 
2 Strong 9.3 9.0 6.9 6.4 36.0 41.7 3.1 
3 Pine 11.3 10.9 9.3 879 45.1 53.2 3.2 
4 Hemlock 10.2 10.1 7.0 On 38.6 47.1 3.3 
5 Balsam 15.2 15.1 5.8 5.5 47.8 55.4 3.1 
6 Strong _ 10.5 10.0 6.6 Dot 38.2 44.2 3.1 
7 Slash pine 14.6 14.5 4.1 3.9 35.5 42.2 3. 


(1) By TAPPI Method T 625 m—Titration of barium chloride-treated liquor to H of 8.3; sulphide b ‘ion; tot: <ali ic ti i 
(2) Titration of barium chloride-treated liquor to a pH of 8.3 in the Gpasenes of formaldohwies Mapa Mibimmea Ta cchial sme N REPO G ID OLE ho 
(3) The titration difference with and without formaldehyde, calculated as Na2O, multiplied by two. 


(4) Method of Torrey and Nelson (2). 


A comparison of active alkali content was made by 
the formaldehyde modification and the TAPPI Stand- 
ard on a number of black liquors. At the same time, 
the total alkali content, as determined conductometric- 


B. L. Browninc, Member TAPPI; 
Paper Chemistry, Appleton, Wis. 


Research Associate, The Institute of 
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The values for sodium sulphide obtained by doubling 
the titration difference with and without formaldehyde 
were always less than the sodium sulphide obtained 
by the evolution method by an average value of 8%. 
The percentage difference is greater than in the case 
of active alkali because sodium hydroxide is not in- 
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cluded and because, in multiplying the titration differ- 
ence by two, the error resulting from the titration of 
more than half the sulphide (titration to a pH of 83 
without formaldehyde) is doubled. Nevertheless, titra- 
tion with and without formaldehyde offers a quick 
and convenient method for determining sulphide con- 
tent and, if the observed values are increased by 
approximately 8%, relatively good agreement with 
values by the evolution method should be found. 

The total alkali in the liquors as determined by con- 
ductometric titration was compared to that obtained 
by the procedure of Torrey and Nelson, in which the 
liquor is treated with barium chloride and titrated 
to a pH of 2.4 without removal of the insoluble pre- 
cipitate. 

The titration to a pH of 2.4 gave results for total 


alkali which averaged 18% higher than those obtained 
by the conductometric method. However, if the pH 
values at which Torrey and Nelson’s titration method 
gives the same result as the conductometric method are 
tabulated, it is found that these lie within the range 
of a pH of 3.0 to 3.8, with an average slightly below 
a pH of 3.2. Hence, if this titration is carried out to 
a pH of 3.2, the values obtained for total alkali will 
be close to those obtained by the ‘conductometric 
method. 
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Equipment for Feeding Liquid Slime Control Toxicants 
into Pulp and Paper Systems 


CHARLES W. DEAN 


As paper mills have become more aware of the losses caused 
by slime, the use of chemical toxicants to control these 
losses has become more widespread. However, the need 
for careful control of the dosages of these toxicants in 
order to obtain maximum benefit has not been so well recog- 
nized. Nevertheless, it has been demonstrated by numerous 
mills that maintaining the proper concentration of toxicant 
for the proper length of time is necessary if a sound slime- 
control program is to be realized. To aid in feeding the 
desired amount of liquid toxicant into the system, depend- 
able feeding equipment may be installed. Two basic 
feeding equipment systems are discussed. In the first, 
a small piston-type positive displacement pump is utilized. 
To this pump is added a rotameter, either indicating or re- 
cording, to give a visual or permanent record of the amount 
fed. In addition, other equipment such as a cycle con- 
troller, proportioning equipment etc. may be added. This 
system is satisfactory but its initial cost is high. A second 
system utilizes a gear-type positive displacement pump plus 
a rotameter. These two units cost approximately $100 
and provide a reasonably dependable feeding system when 
used as recommended. The piping arrangement provides 
for recirculating a portion of the toxicant between the 
pump and drum. The desired amount is fed into the 
system through the rotameter by adjusting the bypass 
valve. Due to the small flow to the system, it has been 
found impossible to use a valve in the main line and get 
constant feeding due to clogging of the valve by foreign 
material. The bypass arrangement overcomes this diffi- 
culty. It is believed the utilization of either of these feed- 
ing systems, plus a consistently maintained inyentory con- 
trol will help in attaining economical slime control. 


Iv IS BECOMING increasingly well recognized that 
the pulp and paper industry suffers large losses because 
of the presence of slime in the mill systems. More 
and more mills are intensively studying this problem. 
Once an exhaustive study has been made of the losses 


CwHartes W. Dean, Production Manager, Buckman Laboratories, Inc., 
Memph:s, Tenn. 
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being caused by slime, the mill then can organize a 
sound slime control program based on desirable engi- 
neering changes plus the use of chemical toxicants. 


The purpose of this paper is not to discuss the desira- 
bility of a slime control program, but to discuss equip- 
ment which will aid in feeding the desired amount of 
liquid toxicant into the system. 

A point which may be overlooked by mills using 
slime control agents is the necessity for providing the 
proper amount of toxicant over the desired period of 
time each day. It is just as important to maintain 
the proper concentration of toxicant to get satisfactory 
results as it is to maintain the correct concentration 
of any of the many chemicals used in paper making. 
However, in the case of the toxicant it is somewhat 
more difficult than with most other chemicals. This is 
because of two things. First, the toxicants are used 
at quite low concentrations which increases the diffi- 
culty of determining them quickly and reliably by 
present known methods of analysis. Secondly, the 
results obtained from adding too much or even too 
little toxicant to the system are not immediately ap- 
parent. Thus, the two usual methods of direct or in- 
direct analysis used in control work for making proper 
additions cannot be employed at present. 

The need for adding the correct amount of toxicant 
at the desired rate cannot be over-emphasized. If 
more than the desired amount of toxicant is added to 
the system, everything moves along satisfactorily until 
someone analyzes the cost of the program. Then some- 
thing usually happens quite promptly. On the other 
hand, if too little toxicant is added on a particular day 
or shift, trouble may not be apparent for several days. 
It is then too late to determine what actually occurred 
unless a dependable toxicant control technique has 
been installed. 
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In general, the best results per dollar of expendi- 
ture for any toxicant have been obtained when the 
toxicant is added over a 2 to 83-hour period each 
shift or a 2 to 3-hour period once each 24 hours. The 
amount added should be based on the production for 
the entire 8 or 24 hours, but added over the shorter 
period to provide higher toxicant concentrations. To 
insure obtaining this desired concentration, a depend- 


BASIC EQUIPMENT 
SCALE 


Beam scale of suitable capacity with 1/2 pound accuracy, 


FEEDING PUMP 


Suitable positive displacement feeding pump with 
adjustable feed having parts in contact with liquid 
of steel or 18-8 stainless steel. 


OPTIONAL ADDITIONAL EQUIPMENT 


RECORDING FLOWMETER 


Installed in toxicant line to accurately meter and 
record amount fed into system. Best results ore 
obtained from rotameter type instruments in these 
small flow ranges. 


PROPORTIONING EQUIPMENT 


Con be added to control speed of pump motor and 
hence, the amount of toxicant fed into the system, 
in direct proportion to the flow in any stock line. 


Fig.1. Equipment for controlled feeding of liquid toxicant 
directly from drum into mill systems 


able feeding system is very helpful. Different systems 
have been devised with varying results. Some have 
used orifices and a variable head of liquid to obtain 
the desired average flow over the feeding period. 
Others have added the refinement of a constant-head 
tank principle. Recently, more dependable results 
are being obtained from two other systems which utilize 
a chemical feed pump as the primary item of equip- 
ment. 


The first of these systems is illustrated in Fig. 1. 
Here the pump is a piston-type positive displacement 
unit. The amount of toxicant fed into the system is 
varied by adjusting the length of the stroke of the 
piston. On the model indicated, this adjustment is 
simply and easily made while the pump is operating. 


For a large number of applications this pump would 
be all that is required. However, if the drum is emp- 
tied or the suction line to the pump becomes clogged, 
the resulting stoppage of flow may not be discovered 
for some time when only a feeding pump is used. 
Therefore, the inclusion of a flowmeter is desirable. 
For the small flows involved in feeding a concentrated 
toxicant, the only type of flowmeter which has been 
found accurate enough is the rotameter. By passing 
the flow through this meter a visual indication of the 
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flow is obtained. If desired, a recording device can 
be included to provide a permanent record of the 
amount fed. Other additions can be made to this 
system to accomplish almost anything which may be 
required. Cycle controllers, proportioning equipment, 
can be added to satisfy various sets of conditions. 


While the foregoing fulfills the requirements of a 
satisfactory feeding system, the cost of the system may 
seem high to some mills. The basic feeding pump costs 
about $500 with additional equipment about in pro- 
portion. An alternate system, which is considerably 
less expensive, is shown in Fig. 2. Here, a familiar 
gear-type positive displacement pump plus a rotameter 
are the two basic pieces of equipment. The combined 
cost of these two pieces is approximately $100. The 
installation is as simple as is indicated here. The toxi- 
cant delivered by the pump is divided into two streams 
by the piping arrangement shown. One stream passes 
through the control valve and back into the original 
drum. The second stream passes through the rotameter 
and into the mill system. By adjusting the control 
valve, any proportion of the total amount being 
pumped can be diverted through the rotameter up to 
its capacity. The control valve is located in the by- 
pass line for a definite reason. In many mills the 
flow rate of toxicant to the system is quite small. 
This rate may range from a low of 0.1 gallon per hour 
in some mills to 3 or 4 gallons per hour in others. At 
these flow rates, it has been found impossible to main- 
tain a constant rate by throttling with a valve in the 


To Mill System 


Indicating Rotameter 


Yo Standard Pipe and 
All-lron Valve U 
Ya" Pipe 


2" Suge Rotary Gear Pump 


Drum of Toxicant 


Platform Scale 


Fig. 2. Simplified equipment for feeding liquid toxicant 
directly from drum into mill systems 


main line. The small opening of the valve which is 
necessary results in minor amounts of solid foreign 
material, such as rust etc. plugging the valve and thus 
causing a reduction in the flow. Therefore, the valve 
was put in the bypass line where the flow is substan- 
tially greater. With this arrangement it has been found 
that once a predetermined rate was carefully set the 
rate remained essentially constant. Obviously, the 
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ratio of the flow back to the drum to the flow into the 
mill system is inversely proportional to the ratio of 
the pressures on the two lines. It consequently follows 
that whenever the back pressure on either of the two 
lines changes, the flow ratio will change. For the most 
dependable feeding, therefore, it is preferable for the 
mill feed line to discharge to the atmosphere. If this 
is not possible, then any point of constant back pres- 
sure may be used. 

As in most cases, some dependability and accuracy 
have been sacrificed here in order to provide a simple 
and low-cost feeding unit. There are perhaps two 
major questions to be asked about the system shown 
in Fig. 2. The first is: When once set for a given flow, 
how constant will the flow remain? To answer this 
question, the system was assembled as shown and the 
meter calibrated. After this, various rates were set on 
the meter and the system left undisturbed over a 2-hour 
period. The total amount fed through the meter during 
the period was then weighed and the amount com- 
pared to the theoretical amount as determined from 
the calibration curve. The results obtained are shown 
in Table I. These data are shown graphically in Fig. 
3. 

The second question to be asked is: What is the 
effect of temperature on the calibration curve? This, 
of course, varies with the solution being pumped and 
its temperature-viscosity coefficient. One set of curves 
were determined in the laboratory using toxicant which 
has a viscosity of about 30 centipoises at 20°C. Figure 
4 shows the results obtained in these runs. These data 
were obtained by running the same material through 
the system at the several different temperatures. To 
minimize temperature variations, each rate was run 
for only 15 minutes, giving 1 hour’s run at each tem- 
perature, with a maximum temperature drop of 2°F. 
during the run at 118°F. 

From the above data, it may be said that the gear 
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Fig. 4. Effect of temperature on rotameter calibration 


pump-rotameter system will provide an inexpensive 
way to feed liquid toxicant into a paper mill system. 


Table I. A Comparison of the Actual Pounds of Toxicant 
Delivered per Hour to Theeretical 
Rotameter 

setting, Pounds of toxicant fed per hour 

cm. Actual Theoretical Difference 

23.0 10.0 I se —1.7 

14.6 5.0 4.6 +0.4 

15.2 5.0 5.0 0.0 
9.5 2.8 2.4 +0.4 
4.7, 0.5 0.7 —0.2 


It is not foolproof, however, and good supervision is 
required to insure that the proper amount of toxicant 
has been added each period. First, it is obviously 
necessary from Fig. 3, that the meter should be cali- 
brated at the temperature, or different temperatures, 
at which feeding is to be done. Secondly, it 1s recom- 
mended that the flow rate be checked by an operator 
at least every 30 minutes during the addition of the 
toxicant. As a further check, an accurate weight rec- 
ord, obtained by setting the drum on a simple beam 
scale and recording the pounds fed each feeding period, 
is desirable. This weight record is also recommended 
for use in the piston pump system shown in Fig. 1. 
The periodic weight tabulation provides a positive 
check on day-to-day operations and has a pronounced 
effect on the operators themselves. If such records are 
consistently maintained in conjunction with suitable 
feeding equipment, the combined result will be one 
of material aid in the control of slime. 


Recetvep Dec. 21, 1948. 
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Field Use of Sulphite Waste Liquor in Irrigation Water 


R. E. STEPHENSON and W. B. BOLLEN 


Field experiments over a period of five years were con- 
ducted to determine the feasibility of using diluted sulphite 
waste liquor in irrigation waters. Rates of 10, 20, 40, 80, 
and 120 tons an acre were applied annually to plots on 
which potatoes, corn, beans, and cabbage were grown. 
The various crops were rotated. The. results showed that 
none of the liquor applications had much effect upon the 
soil after five years of treatment. No consistant effect on 
the growth of crops was noted. The heaviest rate, 120 
tons or about an acre inch was somewhat depressing on 
the growth of some crops. As a general conclusion, based 
on field and greenhouse studies, 60 tons or about a half 
an acre inch can be used annually in dilution with irriga- 
tion water without harmful effects. 


LaRGE AMOUNTS of sulphite waste liquor and 
wash water must be disposed of daily by the pulp and 
paper plant of the Crown Willamette Division of the 


potassium (1), all of which are essential elements for 
plant nutrition. Since western Oregon soils are fre- 
quently deficient in sulphur, especially for those crops 
having a high sulphur requirement, this element sup- 
plied by the S.W.L. seemed most likely to contribute 
toward increased growth of crops. 


Accordingly the Crown Willamette Division of the 
Crown Zellerbach Corporation provided a tract of 
land near their Lebanon plant for carrying on experl- 
mental work to determine the feasibility of using the 
diluted S.W.L. for irrigation purposes. This is a re- 
port of work started in 1941 and carried on for a pe- 
riod of five years. 


PLAN OF STUDY 
A series of 36 1/100-acre plots in each of four 


Crown Zellerbach Corporation at Lebanon, Oregon. 


Chart of Plots 
Plan of Project—Use of Waste Sulfite Liquor in Irrigation Water. 


blocks A, B, C, D were laid out. 


Plots 1/100 Acre 


Treatments are 


Plot series 


Plot 
No. Block A 
1 No liquor treatment 125 lb. calcium nitrate 125 |b. calcium nitrate 1000 lb. lime per acre 
Water only per acre and 1000 lb. lime per 
acre 
2 10 tons liquor 10 tons liquor and 125 10 tons liquor, 125 lb. 10 tons liquor and 1000 
Ib. calcium nitrate an calcium nitrate, and lb. lime an acre 
acre 1000 lb. lime an acre 20 tons liquor and 1000 
3 20 tons liquor 20 tons liquor and 250 20 tons liquor, 250 lb. Ib. lime an acre 
lb. calcium nitrate an calcium nitrate, and 
acre 1000 lb. lime an acre 
4 No treatment. 250 Ib. calcium nitrate 250 lb. calcium nitrate 1000 lb. lime an acre 
Water only per acre and 1000 lb. lime an 
acre 
i) 40 tons liquor 40 tons liquor and 500 Ib. 40 tons liquor, 500 lb. 40 tons liquor and 1000 
calcium nitrate per calcium nitrate, and lb. lime per acre 
acre 1000 lb. lime per acre 
6 80 tons liquor 80 tons liquor and 1000 80 tons liquor, 1000 lb. ‘80 tons liquor and 1099 
lb. calcium nitrate calcium nitrate, and lb. lime per acre 
per acre 1000 lb. lime per acre 
7 No treatment 1000 lb. calcium nitrate 1000 Ib. calcium nitrate 1000 lb. lime per acre 
Water only per acre and 1000 lb. lime per 
acre 
8 120 tons liquor 120 tons liquor and 1000 120 tons liquor, 1000 lb. 120 tons liquor and 1000 
lb. calcium nitrate calcium nitrate, and Ib. lime per acre 
per acre 1000 lb. lime per acre 
9 No treatment 500 Ib. calcium ‘nitrate 500 lb. calcium nitrate 1000 lb. lime per acre 


Dry series 


per acre 


Dry 


and 1000 lb. lime per 
acre 
Dry 


Dry 


Preliminary greenhouse studies on the alleviation of 
the problem by the Oregon Agricultural Experiment 
Station indicated that a considerable amount of the 
sulphite waste liquor (S.W.L.) could be applied to 
growing plants without injury, and perhaps with some 
benefit (4). 

The S8.W.L., which was obtained from the blow pit, 
contains sulphur, calcium, magnesium, and a little 


ly, Joh, STEPHENSON, Soil Scientist, and W. B. Botten, Bacteriologist, 
Oregon Agricultural Experiment Station, Corvallis, Ore. 
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shown for block A in the plan of Chart I, for an irri- 
gation trial in which 8.W.L. was mixed with the irriga- 
tion water. The rates of use of the S.W.L. were 10, 
20, 40, 80, and 120 tons an acre annually. The solids 
content of the liquor varied from about 7.6 to 8.92%. 
Each block A, B, C, D had similar treatments, but 
grew different crops. The soil was Chehalis silt loam, 
in a good state of fertility. 


Previously, in greenhouse studies using sunflower as the indicator plant, 
it was found that a maximum of 80 tons of liquor per acre of 2,000,000 
pounds of soil could safely be used (4). 
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Table I. Yields of Irrigated Beans With and Without Sulphite Liquor and Other Treatments 


Treatments and rates 


Yields of beans per acre with different treatments 


Average for 


oes poe a ~ aquor 
; é alevum iquor itrate Liquor and Liquor and itrat : Nitrat Li N li 
auc, Renee, one oly pigh Ce and line and Time, ony treatment, treatments, 
10 125 4080 3240 6240 7200 6816 3720 4925 2640 6084 
20 250 8160 6840 6720 6000 8280 8040 6360 5640 7290 
40 500 6720 i 5760 6840 7800 a2 * a 6780 
80 1000 6240 4320 6000 6720 7440 4800 6240 5760 6600 
120 1000 4560 oh 4320 5520 5850 4 so me 5062 
Average 5952 4800 5808 6456 COB 5520 5842 4680 6363 


Each treated plot is beside a check plot for comparison. 


On all limed plots, ground lime rock was used at the rate of 1000 pounds an acre. 


The yield of beans on the dry plots was as follows: 
Without treatment: 4440 pounds an acre. 
With 500 pounds calcium nitrate and 1000 pounds lime: 4680 pounds 
With 1000 pounds lime: 4440 pounds an acre. 
With 500 pounds calcium nitrate: 4200 pounds an acre. 


an acre. 


The first year of the study the soil was leveled, 
although not much top soil had to be moved in the 
process. Some nitrogen fertilizer and 1000 pounds an 
acre of lime treatment were made the first season but 
none after that. The first year potatoes, corn, beans, 
and cabbage were grown on the blocks A, B, C, D, 
respectively. No crop ever followed itself on the same 
plot in successive years, but was switched to a dif- 
ferent plot each year. 


The 80-ton rate of use was divided into two and the 
120-ton rate into three irrigations. The second and. 
third irrigations were July 21 and July 28. These 
three irrigations completed application of S.W.L. The: 
next two irrigations were with water alone, August 11. 
and August 20. A total of approximately 15 inches of 
water or water and S.W.L. was applied for the season. 
The 120-ton rate of use of 8.W.L. is approximately an 
acre inch. Since it was not known what was a safe 


Table II. Yields of Irrigated Corn (Ears) With and Without Sulphite Liquor and Other Treatments 
Treatments and rates = Yields of green ears per acre with different treatments— 
of treatments per acre Liquor, Average for 
sul fite Calcium Liquor Nitrate Liquor and Liquor nitrate, Nitrate Lime No liquor 
liquor, nitrate, only, only, nitrate, and lime, and lime, and lime, only, treatment, treatments, 
tons lb. lb. lb. lb. lb. 1b. lb. lb. lb. 
10 125 8150 7680 8150 9120 8150 7200 7680 7440 8392 
20 250 7200 8150 7200 8640 7680 7680 8150 7680 7680 
40 500 7200 Ae 8640 8150 7920 ee - an T7477 
80 1000 7680 9120 8150 7920 8640 9120 7680 8150 8097 
120 1000 8150 se 7680 9600 9120 re si ca 8637 
Average 7676 8317 7964 8686 8302 8000 7837 7757 8057 


The yield of corn ears on the dry plots was as follows: 
Without treatment: 8150 pounds an acre. 
With 500 pounds calcium nitrate and 1000 pounds lime: 
With 1000 pounds lime: 6720 pounds an acre. 
With 500 pounds calcium nitrate: 7680 pounds an acre. 


7200 pounds an acre. 


The S.W.L. was mixed with fresh water at the paper 
plant before application was made on the field. The 
10, 20, and 40-ton rates of liquor were applied all in 
the first irrigation July 14. The S.W.L. was added to 
enough water in each case to make approximately a 
3-inch irrigation. - 


dilution, the treatment was divided among three irri- 
gations. Applying all the liquor in two irrigations 
instead of three probably would have caused no harm 
as indicated in later trials. A dry plot for comparison 
with irrigation was maintained on the east side of the 
irrigated plots. 


Yields of Irrigated Corn Fodder With and Without Sulphite Liquor and Other Treatments 


Table III. 
Treatments and rates = Yields of green corn fodder per acre with different treatments 
of treatments per acre Liquor, , Average for 
Sulphite Calcium Liquor Nitrate Liquor and Liquor nitrate, Nitrate Lime No liquor 
liquor, nitrate, only, only, nitrate, and lime, and lime, and lime, only, treatment, treatments, 
tons lb. lb. lb. l lb. lb b. lb. lb. lb. 
10 125 22,080 23,060 20,640 13,440 15,360 19,690 20,640 21,600 17,880 
20 250 15,840 17,280 16,320 15,360 17,760 17,760 16,800 15,360 16,320 
40 500 15,360 ee 17,280 18,240 17,760 cae Ese fon 17,160 
80 1000 17,280 23,060 17,760 15,360 14,880 26,880 15,360 20,160 16,220 
120 1000 17,280 re: 14,480 15,360 13,440 Seat enue eek 15,140 
Average 17,568 21,133 17,296 15,552 15,840 21,443 17,600 19,040 16,544 


The yield of corn fodder on the dry plots was as follows: 
Without treatment: 14,400 pounds an acre. 


With 500 pounds calcium nitrate and 1000 pounds lime: 12,000 pounds an acre. 


With 1000 pounds lime: 8,160 pounds an acre. 
With 500 pounds calcium nitrate: 13,440 pounds an acre. 
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The yields, calculated to an acre basis for the differ- 
ent crops, are presented in Tables I to V, respectively. 
The data indicate that the 120-ton rate of treatment 
may have been somewhat injurious to the beans, 
though there is considerable variability in yields with 
the different treatments, due in part to attacks by the 
spotted beetle coming from the adjoining alfalfa field. 
The first check plot next to the alfalfa on the west 
yielded 2640 pounds or less than half the yield of the 
other two check plots. An early fall rain partially 
eliminated the difference between irrigated and dry 
beans. Most of the S.W.L. treated plots somewhat 
outyielded the plots receiving no 8.W.L. 


The quality of the potatoes was poor. They were 
knobby and hard, due primarily to fall rains which 
caused a second growth after the potatoes were nearly 
mature. The potatoes were also affected with wire 
worms which were present in the soil. Neither of 
these difficulties had any connection with the use of 
S.W.L. 

Four crops, corn, beans, potatoes, and sugar beets, 
for seed production were included in the second year’s 
study. The sugar beets failed but not on account of 
the S.W.L., however. The treatments with nitrate of 
soda and lime were omitted this year because of in- 
creased difficulties of carrying on such detailed studies. 


Table IV. Yields of Irrigated Cabbage With and Without Sulphite Liquor and Other Treatments 


Treatments and rates 


Yields of cabbage per acre with different treatments 


of treatments per acre Liquor, : Average for 
Sulphite Calcium Liquor Nitrate Liquor and Liquor nitrate, Nitrate Lime No liquor 

liquor, nitrate, only, only, nitrate, and lime, and lime, and lime, only, treatment, treatments, 

tons lb. lb. lb. lb. ‘ b. lb. lb. lb. lb. 

10 125 31,680 32,880 33,600 . 34,320 40,560 33,600 33,120 30,480 35,040 
20 250 27,840 32,880 34,080 36,960 39,860 36,240 40,320 24,000 34,685 
40 500 39,020 yo 40,080 31,680 37,920 2 gies Paes ire 36,300 
80 1000 31,440 42,000 40,560 36,960 43,670 45,120 29,520 28,080 38,157 
120 1000 37,440 ae 41,760 26,920 42,480 ae Sid ova 37,150 
Average 32,784 35,920 38,016 33,368 40,898 38,320 34,320 27,520 36,266 


The vield of cabbage on the dry plots was as follows: 


Without treatment: 30,480 pounds an acre. 


With 500 pounds calcium nitrate and 1000 pounds lime: 45,120 pounds an acre. 


With 1000 pounds lime: 29,040 pounds an acre. 
With 500 pounds calcium nitrate: 40,080 pounds an acre. 


The data of Table II indicate that S.W.L. had little 
effect on the yield of ear corn, or on the yield of 
fodder. The dry plots likewise yielded nearly as well 
as the irrigated. 


The use of 8.W.L. had some stimulating effect on 
cabbage. The best yields, however, were from those 
plots receiving nitrate or nitrate and lime. The dry 
plots receiving nitrate yielded as well as those receiv- 
ing irrigation. The cabbage was late and the early 


The responsibility for carrying out the work of plant- 
ing and producing the crops was assumed by the 
Crown Willamette Paper Company under the super- 
vision of the soils department of the Oregon Agricul- 
tural Experiment Station. 

The same soil site and liquor treatments as were 
used in 1941, were repeated in 1942. The application 
of water and liquor was made in the same manner 
and at similar rates as in the previous year. No dry 


Table V. Yields of Irrigated Potatoes With and Without Sulphite Liquor and Other Treatments 


Treatments and rates 


Yields of potatoes per acre with different treatments 


of treatments per acre ; ; Liquor, Average for 
Sulphite Calcium Liquor Nitrate Liquor and Liquor nitrate, Nitrate Lime No liquor 

liquor, nitrate, only, only, nitrate, and lime, and lime, and lime, only, treatment, treatments 

tons lb. lb. lb. lb. : lb. 1b. lb. lb. lb. 

10 125 21,120 24,480 18,240 20,640 19,200 24,000 23,060 21,600 19,800 
20 250 21,600 23,060 24,480 28,800 28,800 24,980 24,480 28,320 25,920 
40 500 24,000 me 26,400 19,690 26,400 oes ewe ee 24,122 
80 1000 23,520 24,000 24,980 22,080 22,560 26,880 20,640 21,600 23,285 
120 1000 23,060 Ree 21,600 19,200 21,120 yh regi hea: 21,245 
Average 22,660 23,847 23,140 23,422 23,616 25,287 22,727 23,840 22,874 


The yield of potatoes on the dry plots was as follows: 


Without treatment: 13,440 pounds an acre. 


With 500 pounds calcium nitrate and 1000 pounds lime: 22,560 pounds an acre. 


With 1000 pounds lime: 20,640 pounds an acre. 


With 500 pounds calcium nitrate: 20,160 pounds an acre. 


fall rains compensated for lack of irrigation. All 
cabbage plants were watered with a hose at the time 
of setting to insure a good start in the field. 

S.W.L. in the irrigation water had little effect on 
the potatoes. The use of nitrate produced a slight 
increase in yield. There is likewise little increase 
from irrigation over the yield of dry plots. The low 
yield of the dry check plot is probably more accidental 
than significant. 
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plots were left for comparison with those receiving 
irrigation. 

The first liquor treatment was on August 7, 1942. 
At this time all the liquor of the 10-, 20-, and 40-ton 
treatments was applied. The 80-ton rate was divided 
into two applications of 40 tons each, and the 120-ton 
rate, two applications of 60 tons each, applied at dif- 
ferent irrigation periods. The second application was 
made a week after the first. The other plots received 
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plain water at the same time that the liquor-treated 
plots received their treatments. The last irrigation 
for all the plots, August 25, was water only. 

The crop yields were converted to an acre basis and 
are reported in Table VI. 


Table VI. Effect of S.W.L. Applications on Crop Yields 


Acre yields—1942 ———, 
Ear M'od- 

Beans, corn, der, Potatoes, 

lb. lb. lb. lb. 


Treatment 


Water only 6240 5558 ° 7182 14,667 
Liquor 10 tons 7620 5472 4019 16,800 
Liquor 20 tons 8160 6883 6840 24,400 
Water only 7920 8123 7182 29,466 
Liquor 40 tons 8640 11414 10260 28,933 
Liquor 80 tons 7320 7567 8550 26,666 
Water only 9360 10688 8465 26,400 
Liquor 120 tons 8100 8892 9063 24,133 
Water only 6540 10217 8550 22,333 
Average of water only 7515 8645 7845 23,217 


Average of liquor treatments 7968 8046 7746 24,186 


A study of the data indicates that the S.W.L. has 
not depressed the yield of any of the crops or at any 
of the rates used. Neither did the S.W.L. affect the 
stand or the quality of produce so far as outward indi- 
cation could serve as a basis for judgment. The quality 
of beans was described as good with the pods well 
filled. The sweet corn produced ears that were well 
filled and richly flavored. The potatoes were poor 
quality, uneven in size and knotty. Use of the S.W.L. 
had no relation to the poor quality of potatoes, how- 
ever, 

Three crops, corn, carrots, and tomatoes were grown 
the third year. Lima beans grew vines but failed to 
mature beans, possibly because of seasonal conditions. 
Sugar beets carried over from the previous year winter- 
killed to such an extent that they were plowed up. 
The responsibility of carrying out the work of plant- 
ing, producing, and handling the crop was assumed by 
R. D. Waddell of the Crown Willamette Paper Com- 
pany in cooperation with the Soils Department of the 
Oregon Agricultural Experiment Station. 


Table VII. Effect of S.W.L. Treatments on Crop Yields 


———- Acre yields—1943 — 
Ear corn, Carrots, Tomatoes, 
lb. ; lb. 


Treatment 


Dry 13,315 34,848 48,150 
Water only 11,236 51,110 43,900 
Liquor 10 tons 14,503 58,080 59,600 
Liquor 20 tons 12,573 46,464 54,150 
Water only 15,295 60,403 59,750 
Liquor 40 tons 12,969 52,272 51,150 


Liquor 80 tons 12,969 52,272 51,150 
Water only 14,107 55,176 70,550 
Liquor 120 tons 11,929 40,656 49,300 
Water only 10,543 46,464 65,500 
Average for water only 12,795 53,288 59,925 
Average for liquor treated 13,048 49,716 53,720 
Dry plot 13,315 34,848 48,150 


The soil site and liquor treatments were the same as 
previously used. The first irrigation started July 28. 
At this irrigation the 10-, 20-, and 40-ton treatments, 
with the proper dilutions with water, were applied. 
Only half the 80 and the 120-rates was applied at the 
first irrigation. The second irrigation started August 
6 completed the application of the 80- and 120-liquor 
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treatments. The other plots. which had already re- 
ceived their quota of liquor received only water at this 
irrigation. No more irrigations were made during the 
season. 

The production converted to the acre basis is given 
in Table VII. 

The data indicate that the 120-ton rate is probably 
having some injurious effect on carrots and tomatoes. 
Some tomatoes were killed by the heavy rate, and the 
erowth of carrots, corn, and beans was stunted. Car- 
rots were irregular in shape and size but yielded well. 

After three years’ production of cultivated crops, it 
was decided to seed all the plots to forage plants which 
would require little care. 

The experimental area was plowed April 29, the 
land was prepared and seeded to grass or a legume on 
May 3, 1944. 

The plots and seedings were: 


t. “Alta fescue cet: eres tee ee Lon ont a 

2, (Creenineared! tescucune. ameter rts 74 Mo fE¥e Nye 
Wihites clover: coos te one eer 3 Ib./a. fMixed 

Bo Reds clovers. 7 y.-.cceice  cetertiete 6 Ih./a.\ v3 os 
Perennralenycorassanne eter coir 10 Ib./afo 

4 eo Grimrura tallitag essere cient 10) Ib. /a. 


The purpose of seeding to grass, clover, and alfalfa 
was twofold (1) to test the response of the seedings 
to the use of the waste liquor in the irrigation water; 
(2) to continue the plots with the minimum of atten- 
tion for the duration. Mr. Waddell of the Crown 
Willamette Paper Company assumed responsibility 
for the care of the plots. 

The stands of grass, clover, and alfalfa were poor and 
weedy on all plots, and no yields were obtained. The 
nlots, however, received their regular treatment of the 
S.W.L. in the irrigation water. Samplings of the soils 
from the various plots were made after five years of 
treatment, and subjected to chemical analysis to de- 
termine the effect of S.W.L. on the composition of 
the soil. 

The effect of S.W.L. on the soil flora has been 
reported (7). 

Organic matter was determined by the Walkley- 
Black method (7), total carbon by the dry combustion 
method, and total nitrogen by the Kjeldahl method. 
Available phosphorus was determined by the method 
of Truog (6), and soluble calcium was determined by 
treating the soil with 0.05 N hydrochloric acid and 
leaching by suction until 500 ml. of leachate was ob- 
tained from a 10-gram soil sample. The potassium 
was then determined by the cobaltinitrite procedure 
(2), and calcium in the usual manner as oxalate ti- 
trated with standard permanganate solution. Granules 
larger than 1 ml. were determined by the use of wet 
sieves (5). 

The organic matter, carbon, nitrogen, and carbon- 
nitrogen ratio, as presented in Table VIII, fail to show 
any material change in the soil as a result of the 
S.W.L. treatments. The carbon-nitrogen ratio is 
rather wide for the whole area. The samples taken 
both to the east and to the west of the regular plots 
were not much different from the plots. The west 
samples were farthest away from the paper plant. 
Sawdust or hog-fuel used by the plant caused cinders 
to be scattered rather profusely over the whole area, 
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Organic Matter, Carbon, and Nitrogen in 


Table VIII. 
the Soil 


eM Carbon, Nitrogen, C/N 

Plot Treatment % Jo %o ratio 
Check 5.09 55 0.193 18.3 

10 tons S.W.L. 5.54 U 0.200 18.9 


20 tons S8.W.L. 5.47 36 0.191 17.6 
Cheek 5.40 63 0.191 19.0 


1 
2 
3 
4 
5 40 tons S.W.L. 5.40 0.198 19.0 
6 
a 
8 


80 tons C.W.L. 5.06 51 0.185 19.0 
Check 5.06 46 0.186 18.6 
120) tons'SjW.l= 5019 54 0.193 18.3 
West of plots 5.10 i 0.201 155 
East of plots 5.97 sill 0.210 19.6 


Bm wo ww wowowwo 
“I 
_ 


which may possibly account for the wide carbon- 
nitrogen ratio. 

There is likewise little effect from the S.W.L. on 
soluble nutrients as indicated in the data of Table IX. 


Table IX. Soluble Potassium, Calcium, Phosphorus, and 
the Granulation 

Available 

Granu- Soluble Potas- pbhos- 

lation, calcium, sium, phorus, 

Plot Treatment % p.p.m. p.p.m. p.p.m. 
Check 2.67 5750 625 145 
10 tons S.W.L. 07 5920 668 151 
20. tons S.W.L. He 5860 612 145 


3 
3 
Check 4.50 5780 599 148 
40 tons S.W.L. 5.22 5960 622 131 
80 tons S.W.L. 5.18 5920 532 128 
Check 5.08 5790 544 142 
120 tons S.W.L. 4.62 5560 525 126 
West of plots 6.22 5870 467 171 
East of plots 4:12 6410 759 171 


ONO WNr 


The data of Table X indicate no consistent change 
in pH due to the use of S.W.L. on the soil. 


Table X. The pH’ and Total Sulphur of Lebanon S.W.L. 
‘ Irrigated Plots 


Total Talot 
Sample S.W.L. sulphur, Sample S.W.L sulphur, 
0. used Pp p.p.m. No. used pH p-p.m. 
1A 6.0 6A 6.2 
B (None 22 +370 @ (80 tons 28 410 
D 5.1 D 58 
an 6.2 7A 6.2 
6.1 B 6.0 
re 10 tons 62 480 C None 6.0 290 
D 5.0 D 6.2 
3A 6.1 8A 6.2 
B (20 tons 82 hago @ (120 tons ot i 
D 6.2 D 6.2 
os 6.3 1E 6.2 250 
- 6.2 
o(None 69 (350 2E 6.1 430 
D 5.9 
os 6.2 1W 6.2 290 
6.3 
OUI Tay ee 62 530 
1) 5.4 2W 
*By L & N glass electrode, using 1:5 suspension. 


Total sulphur was determined on composite samples 
of each of the plots, A, B, C, D, by the use of 
magnesium nitrate as the oxidizing agent. 

Five grams of water-free soil ground to pass a 40- 
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mesh screen, were treated with 7 ml. of magnestuin 
nitrate (1000 grams Mg(NOs)2 per liter), dried on a 
water bath and ignited at 600°C. To the cooled resi- 
due was added 10 ml. of water, 10 ml. of HCl, and 5 
ml. of HNOs, the dish covered and digested 2 hours 
on a water bath. The material was stirred two or 
three times during digestion. 


The sample was diluted to 250 ml. in a beaker with 
hot water, mixed, filtered with suction, and made up 
to 500 ml. with water. 


An aliquot was treated with an excess of powdered 
BaCl. crystals and allowed to stand over night to 
develop turbidity. The turbidity was then read in a 
Leitz photoelectric colorimeter using a red filter. The 
yellow color did not pass the red filter and did not in- 
fluence the readings. 


The results do not indicate a consistent build-up in 
the sulphur content of the soil. Since the soil was 
sampled only to the cultivated depth, 8 inches, it is 
not known whether leaching may have carried the 
S.W.L. to greater depths in the soil, or whether the 
good drainage of the soil resulted in complete removal. 
The E and W samples outside the range of plots on the 
east and west sides respectively are of unknown treat- 
ment. 


SUMMARY 


None of the liquor applications, 10, 20, 40, 80, and 
120 tons per acre annually, had much effect upon the 
soil as indicated by data obtained from soil samples 
taken after five years of such treatments. 


Likewise there was no consistent effect of any of the 
treatments upon the growth of crops produced during 
the period of treatment. The heaviest rate of treat- 
ment, 120 tons or about an acre inch, was somewhat 
depressing to growth of some crops. This is in agree- 
ment with results by Sowden and Atkinson (3), using 
a S.W.L. which contained nitrogen. They received a 
response in crop growth in the greenhouse from the 
liquor containing nitrogen, but none from liquor which 
contained no nitrogen. 


As a general conclusion, based on field and green- 
house studies, 60 tons or about a half an acre inch of 
liquor used annually in dilution with irrigation water 
seems unlikely to harm either the immediate crops 
receiving treatment or the soil. Where irrigable land 
and water are available, the S.W.L. could be safely 
disposed of by turning the liquor into the irrigation 
system to be used on the land. 
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Determination of the Mold Resistance of Paper and 
Paperboard 


JOHN W. APPLING, STANLEY J. BUCKMAN, and CONAN D. CASH 


The Bulab method for the determination of the mold re- 
sistance of paper and paperboard is described with recom- 
mendations as to the suitability of certain specified test 
organisms. 


INCREASED interest in the use of mold-resistant 
paper and paperboard for various types of packages 
has stressed the need for further work on the develop- 
ment of better methods for determining the degree of 
mold resistance obtained with various toxicants and 
methods of treatment. Shema (2) has described a 
method for use with paper and paperboard which is 
similar to the one reported by Thom, Humfeld, and 
Holman (4). The latter method was used quite 
extensively for early evaluation of the mold resistance 
of treated cotton textiles. In the Shema adaptation, 
a 2 by 2 inch square of paper is placed on the surface 
of a solid culture medium composed of agar and 
nutrient salts. A spore suspension of the test organism 
then is used to inoculate the paper surface and the 
culture incubated for 2 to 3 weeks. The effectiveness 
of the treatment is determined by visual examination. 
Shema states that any specimen which supported 
growth was regarded as unsatisfactory. In making 
the examination, growth along the cut edges was dis- 
regarded. 

Cruickshank (1) studied the effect of a number of 
variables involved in the use of a method similar to 
the one just described. His method differed from the 
Shema method in the use of Sabouraud dextrose agar 
and in the method of inoculating the paper specimens. 
The results showed that varying the paper to agar 
ratio yielded data varying in interpretation from that 
of effective mold resistance to that of no apparent 
protection. The choice of a test organism, the pH of 
the agar medium, and the length of the period of incu- 
bation were reported to have a similar effect upon the 
interpretation of the test results. 

The ideal test method for paper and paperboard 
would be one which provides an environment compar- 
able to the most severe conditions encountered in the 
actual use of the products from the standpoint of the 
growth of mold organisms. Such an ideal is never 
completely realized and the test method must of 
necessity incorporate a reasonable factor of safety. 
However, it seems clear that the inclusion of agar in 
the test environment does not contribute the type 
of increase in severity of the test method which 
might simulate the more severe conditions of exposure 
in commercial service. Such service may involve the 
Joun W. Apptinc, Member TAPPI; Director Microbiological Research ; 
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gradual loss of toxicants with higher vapor pressures 
by volatilization over fairly long periods of time. It 
also may involve dilution of the toxicant and possibly 
minor amounts of leaching as the result of the paper 
or paperboard becoming damp during some unusual 
exposure. However, it does not involve placing the 
paper in contact with a high relative weight of a gel, 
such as agar, which introduces factors of adsorption 
and inactivation of toxicants by the gel in addition 
to diluting the toxicant by diffusion through the gel. 

With the factors described in the foregoing in mind, 
work was initiated in our laboratories on the develop- 
ment and evaluation of a test method which would 
better. simulate service conditions, without becoming 
unreasonably complex or unwieldy. The method that 
was developed is designated as the Bulab Method and 
is described in the following: 


BULAB METHOD 
Test Organisms 


Four test organisms are recommended from which 
at least two shall be selected for use in each test. 
Those recommended are: Chaetomium globosum, Peni- 
cillium sp. (Isolate 66, Lever Brothers Company), 
Aspergillus versicolor, and Aspergillus niger. 

The cultures of the organisms used as the source of 
the inoculum shall be grown on malt agar either in 
tubes or in flasks. The cultures shall be incubated at 
28°C. for 7 days. Sufficient mineral salts medium 
shall be added to the malt agar culture so that a heavy 
spore suspension will result. This in turn shall be 
transferred to an 8-ounce narrow-mouthed Pyrex glass 
bottle containing sterile glass beads to a depth of 0.5 
inch and approximately the volume of sterile mineral 
salt medium needed as inoculum. The mixture shall 
be shaken to obtain a uniform spore suspension. 

The mineral salt medium shall have the following 
composition: 


CPAP Y-WAUEM Ses aca ences sae seagsiohe the stead eee ee Nae rereee 1000 ml. 
NE we ba O ee Octet pristete Mere, cette oh tenets aecaeyo chon acon 3.0 grams 
Ko PORE Gs Syntechs eke 1.0 gram 
NONE Se aE ee te Sere De ORE EO Cn a RSS Bk ed See: 0.25 gram 
INES ORTHO ycecnce rte aoe ae Reta 0.25 gram 


The pH shall be adjusted to 7.0. The bottles con- 
taining glass beads and mineral salt medium shall be 
sterilized at 15 p.s.i. of steam pressure (121°C.) for 
20 minutes. 


Procedure 


One 2- by 2-inch square shall be cut from each 
specimen in the set of three from each unit for test 
against each organism. Thus a total of six specimens 
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will be required from each unit based on using two test 
organisms. The number of units sampled will depend 
upon the number involved in the lot or shipment and 
will vary from 5 to 20 (3). 

Any suitable paper or paperboard may be used as 
the source of control specimens to establish the via- 
bility of the inoculum employed in each test. Two 
control specimens shall be inoculated with each test 
organism. 

Each specimen shall be carefully handled during 
cutting and subsequent placing in a sterile Petri dish. 

Each specimen shall be dampened by the addition 
of sterile mineral salt solution to one surface of the 
specimen. The volume added will depend upon the 
thickness and nature of the paper specimen and may 
vary from 0.2 to 2.0 ml. After the solution has been 
absorbed by the specimen, the latter shall be turned 
over aseptically with sterile forceps. 

Since two test organisms will be used, the dishes 
with specimens shall be separated into two series for 
convenience during inoculation. One milliliter of the 
spore suspension from a 7-day old culture of the first 
test organism shall be added to each of the specimens 
designated for test against the organism. Immediately 
following each addition, the suspension shall be spread 
uniformly over the specimen with the tip of a pipet. 

The same procedure shall be used for the specimens 
to be inoculated with the second test organism. 

After the spore suspension has soaked into the speci- 
mens, each dish shall be sealed with a wide rubber 
band. The sealed specimens shall be incubated at 
28°C. for 14 days. 

At the end of 7 and 14 days each specimen shall be 
inspected visually for growth of the test organisms. 
Specimens completely free of growth at the end of 
14 days shall be classified as “mold resistant.” It 
is recognized in making the classification that speci- 
mens supporting only a small amount of growth under 
‘the particularly favorable test conditions may have 
adequate mold resistance for some use requirements. 


DISCUSSION 


The selection of the most suitable test organisms is 
subject to some difference of opinion. Four different 
test organisms are listed in the method and the authors 
recommend including at least two organisms in tests 
to determine the mold resistance of paper and paper- 
board. 

Chaetomium globoswm has been used extensively for 
tests of this general type. It is a particularly stable 
organism which grows well on untreated paper and 
paperboard and is not appreciably inhibited by the 
presence of bacterial growth in the paper. It is not 
one of the most resistant organisms to toxicants but 
it has what might be termed an average resistance 
and is not particularly sensitive to certain types of 
toxicants. 

Penicilium sp. (Isolate 66, Lever Brothers Com- 
pany) grows well on untreated paper and paperboard 
under the test conditions employed. It was isolated 
from molded soap wrap and, in view of the relative 
importance of mold resistance to the soap industry, 
this organism should be carefully considered as a 
test organism. 

Aspergillus versicolor is included in the group and 


428 


Fig. 1. 


Untreated and treated paperboard specimens after 
21-day test for mold resistance by the Bulab method 
using Chaetomium globosum at 28°C. Numbers refer to 
pounds of toxicant per side per ton of paperboard. (Test 


terminated May 5, 1949) 


recommended for consideration primarily on the basis 
of the experience of Cruickshank (1) with this or- 
ganism. In a few tests which the authors made with 
this species of Aspergillus on untreated paperboard, it 
did not seem to grow as well as Penicillium sp. No. 66 
and the latter organism, therefore, was selected for 
use in our work. 

Aspergillus niger is a widely distributed mold or- 
ganism and has been used as one of the test organisms 
for many types of mold resistance tests of different 
treated materials, particularly noncellulosic materials. 
However, it has not grown as well as Chaetomium 
globosum and Penicillium sp. No. 66 on untreated 
paper and paperboard in several tests the authors 
made with this test organism. 

The authors recognize what may seem to be an 
indefinite description of the amount of mineral salt 
solution used to dampen paper and paperboard prior 
to inoculation. However, no evidence has been ob- 
tained indicating that the amount of the solution is 
critical within reasonable limits. The mineral salt 
solution is added to provide what the authors feel is 
the minimum contribution which can be made to the 
welfare of the test organism without creating an en- 
vironment that departs to an undesirable degree 
from the more severe conditions of service. 

A spore suspension is used to provide uniformity of 
inoculation of the specimens. Dispersion of the spores 
in the mineral salt solution also provides for dampen- 
ing of the opposite side of the test specimen with the 
salt solution and inoculation in one operation. 

During the course of test work on a large number of 
specimens, observations were made at the end of 7, 14, 
and 21 days incubation. No cases were noted in which 
the specimens would have been classified differently 
based on a 21-day incubation period compared to 14 
days. In fact, maximum growth was usually achieved 
during the 14-day period. 

In reporting growth data for the incubated speci- 
mens, it is customary to record the growth of the test 
organism as well as the presence of contaminating 
organisms. For example, Fig. 1 shows the growth of 
Chaetomium globosum on an untreated specimen of 
paperboard and no growth of this test organism on 
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specimens representing five different treatments. 
However, the specimen from the lowest treatment is 
supporting the growth of a contaminating mold. Ob- 
viously specimens may contain mold spores which are 
more resistant than those of the test organism and, 
if so, growth of these will occur. It is questionable 
whether such specimens shall be considered mold re- 
sistant for in a strict sense they are resistant only to 
the test organisms under the conditions of their use. 
The authors actually report such cases as showing no 
growth of test organism, but as showing growth of 
contaminating molds. 

The authors have used the Bulab Method for eval- 
uating the mold resistance of a variety of paper and 
paperboard samples. The method is simple and in- 


volves the use of a minimum amount of equipment. It 
thus is particularly suited for use in paper mill labora- 
tories in the control of the production of mold-resistant 
paper and paperboard. It is reported at this time 
because of the need for such a method with the recog- 
nition that continued use inay well result in improve- 
ments. 
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Mechanism of Water Resistance 


The Effect of Beating 


WILLIAM S. WILSON 


In two previous papers it was indicated that the exterior 
surfaces of pulp fibers were made completely hydrophobic 
by engine sizing, and three tests for measuring sizing were 
suggested. These tests seem scientifically more readily 
justifiable and more informative practically than some 
of the standard tests now in use. These new tests are the 
equilibrium water pickup, the wet break test, and the liquid 
water permeability tests. These three tests were tried on 
several series of pulps beaten to different degrees of free- 
ness. On water leaf sheets all three tests showed improve- 
ment with increased beating. On sized sheets, however, 
all tests gave higher results, but the order was reversed. 
That is, the more highly-beaten pulps showed poorer 
results than the lightly-beaten pulps. These data indicate 
that lightly beaten or large fibers get a tremendous boost 
out of sizing procedures that have very little effect on 
highly-beaten pulp. The author considers this as con- 
firmation of his idea that the relatively large rosin particles 
do not stick readily to very small fibrils, and that the 
water found in the equilibrium water pickup test is not 
necessarily all inside the fibers (as was previously thought), 
but some of it may be between the tiny unsizable fibrils. 
Certain interesting relationships between the tests are 
shown graphically. 


In Two papers presented at local sections, but 
not published, three tests for measuring engine sizing 
were suggested. The basis for recommending the tests 
was that they were scientifically more easily justified 
and more informative practically than the tests usually 
considered as standard. 

The work here reported was done to study the effect 
of beating on these three tests. The appearance of 
some interesting side lights on the mechanism of en- 
gine sizing made it seem worth presenting at this time. 

The tests were suggested as a result of work re- 
ported earlier by the author (Tech. Assoc. Papers 
31: 157-161 (1948)) in which it was indicated that 
the exterior surfaces of fibers are made completely 
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hydrophobic by engine sizing. Any water picked up 
by the immersed sheet hence must be inside the fibers. 

The three suggested tests are as follows: The 
equilibrium water pickup is the percentage increase 
in weight on 1 hour’s immersion. The water per- 
meability is measured by the drop in a calibrated 
manometer on a penescope when the recess in the 
closure ring is filled with powdered sugar. On hard- 
sized sheets water can get through only as fast as it 
is removed from the other side. The sugar is used 
as a capillary active aid to get the reading up to a 
noticeable figure. The wet break tests are made by 
attaching weights to the ends of 1.5 em. strips of 
paper, immersing the whole assembly, and recording 
the number of seconds before the strip breaks. By 
using several weights one may plot curves showing 
the breaking time for any desired weight. 

Four freenesses of a sulphite pulp were made into 
waterleaf and reasonably hard-sized sheets (2.5% 
rosin and 3.5% alum). Figure 1 shows the wet 
break test for the eight types of sheets. The freeness 
(Canadian Standard) appears as figures on each line. 
The lines fall into two groups. In the waterleaf group 
wet strength increases as beating is increased. In the 
sized group wet strength increases as beating is de- 
creased. Sizing has completely reversed the normal 
order of wet strength increasing with increased beating. 

Another way of describing the same data is to say 
that sizing has given a big boost to wet strength on 
lightly beaten pulps and only a relatively small boost 
on highly-beaten pulps. Considered in this manner, 
it becomes obvious that luck played some part in get- 
ting complete reversal. A small amount of size might 
not have moved the 593 ml. pulp up even as far as 
the 111 ml. waterleaf sheet. In other words, each 
amount of size might cause a different relative move- 
ment in the different freenesses and, therefore, a dif- 
ferent order for the size curves. The spread between 
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the same freenesses on the waterleaf sheets might 
vary greatly with the kind of pulp. One could at 
least imagine a case where this spread might be so 
large that no amount of size could bridge it and the 
order would remain unchanged. One also might imag- 
ine a sheet so open that it had little or no dry 
strength to preserve by keeping water away from 
the fiber contacts. 
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Notice that the sized curves, if extended, would 
probably eventually cross the waterleaf curves. More 
will be said about this later. 


Knowing that engine sizing consists of attaching 
discreet rosin particles to pulp fibers by means of 
aluminum bonds, a possible explanation for this com- 
plete reversal presents itself. It isn’t the only ex- 
planation possible but it appeals to the author because 
he had the basic idea several years before he had 
these data to substantiate it. In other words, the 
explanation was not conjured up to explain the data 
but the data clicked with a previously thought up 
hypothesis. 


There is a tremendous amount of turbulence inci- 
dent to paper making. One lone aluminum bond 
could scarcely be expected to hold a relatively enor- 
mous rosin particle to a pulp fiber in the midst of 
such turbulence. A spherical rosin particle would 
not stick to a cylindrical fiber because the one point 
contact would not permit a sufficient concentration 
of bonds to hold it there. It would seem that a 
multiplicity of bonds such as might occur at a nest on 
the fiber would be necessary to assure adherence. The 
probability of occurrence of such nests would be 
highest on large fibers and practically absent on fi- 
brils of say 1/1 the diameter of the rosin particle. 
In other words, as pulp is beaten the amount of un- 
sizable surface may be increased. Furthermore these 
fine unsizeable fibrils are more tightly squeezed to- 
gether by surface tension as the sheet is dried. Thus 
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as pulp is beaten, there is a progression from a ma- — 
jority of large completely waterproofed capillaries to 
more and more and smaller and smaller unwaterproof- 
able capilliaries. 

Now some predictions can be made. The small 
unwaterproofed capillaries will hold more water than 
the large waterproofed capillaries because the latter | 
refuse to hold any water at all. Certainly the equilib- | 
rium water pickup will increase with beating on sized 
sheets. 

The extra water in the sheet will wet and decrease 


‘the strength of more fiber to fiber contacts. Pre- 


sumably -the tensile strength of a sized sheet, on 
immersion in water, will deteriorate faster the more 
the pulp is beaten or fibrillated. 


The extra water in the sheet also indicates more 
total area of water-carrying capillaries available for 
the transportation of water. Therefore, strange as 
it may seem, the liquid water permeability of the 
highly-beaten sized sheet may be actually greater 
than that of the loose texture, lightly-beaten sized 
sheet. 

Although there are more capillaries they are of 
smaller diameter in the highly-beaten sheet. A water 
penetration test tells when the first trace of water 
gets through the sheet. Although a million capillaries 
will carry more water they won’t get the first trace 
through the sheet any faster than a single capillary. 
Since the capillaries are smaller on the highly-beaten 
sheet the first trace of water will take longer or the 
water penetration test will be higher in spite of the 
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fact that the permeability or area of the total number 
of water-filled capillaries is greater. 


If the hypothesis that small fibrils are unsizable is 
correct, it should be found that: 


1 Equilibrium water pickup should decrease with 
beating on waterleaf sheets and increase with beating 
on sized sheets. 


2. The liquid water permeability should decrease 
with beating on waterleaf sheets and increase with 
beating on sized sheets. 
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3. The wet break test should increase with beating 
on waterleaf sheets and decrease with beating on 
sized sheets. 


4. The water penetration test should increase with 
beating on both waterleaf and sized sheets. 


In other words, beating should show diametrically 
opposite effects on waterleaf and sized sheets by each 
test except the water penetration test. No prediction 
is made regarding the ink penetration test. 


Figure 2 contains all the sizing tests for the same 
sheets as shown in Fig. 1. The tests are plotted against 
freeness and each type of test, and whether it is on 
waterleaf or sized sheets is plainly indicated. It is, of 
course, impossible to put the wet break data on this 
figure. However, it is easy to remember that the wet 
break test increased with beating on the waterleaf 
sheets and decreased with beating on the sized sheets. 
This decrease with beating to the increase in the 
number of unsizable fibrils and a consequent increase 
in the water-absorbing ability of the highly-beaten 
sheets was explained. Note that as predicted the 
equilibrium water pickup has changed from a decrease 
with beating on the waterleaf sheets to an increase 
with beating on the sized sheets. 


The water permeability of waterleaf sheets is too 
high to be readily measured by the method used, but 
as predicted, the water permeability of sized sheets 
increases on the less open sheets because the larger 

_holes are easily plugged with air while the small holes 
_ are unpluggable. As predicted, the water penetration 
test assumes its anomalous position of contradicting 
all the other tests because it depends upon the size 
and not the number of capillaries. The ink penetra- 
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tion test seemingly checks the other tests and runs 
contrary to the water penetration test. The ink pene- 
tration test really measures the ability of the ink 
dye to slip through the sheet without being coagulated 
or attached to the fibers. The greater water perme- 
ability of highly-beaten sized sheets possibly takes 
more ink past rosin deficient fibrils which are there- 
fore low in coagulating power. However, ink liquid, 
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from a free energy standpoint, is not water and it is 
very dangerous to assume that both would follow 
the same path. 
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A second series of experiments was run with the 
same pulp. Only two freenesses were used, a highly- 
beaten and a lightly-beaten sample. Each freeness 
was made into a series of sheets containing varying 
amounts of rosin and another series containing the 
same amounts of total size but consisting of a mixture 
of one-third Mersize and two-thirds regular rosin size. 
Waterleaf sheets were made from the same pulp. 

The varying amounts of total size were used to 
see how much size was required to move the wet 
break line of the lightly-beaten sample to the right 
and beyond the wet break line of the highly-beaten 
waterleaf sheet. A half of one per cent rosin did 
not cause the lightly-beaten pulp to surpass the highly- 
beaten pulp but 1% rosin did make the lines cross. 
At 2% rosin, the coarse pulp was appreciably ahead of 
the fine. 

It is reasonably certain that Mersize particles are 
only about half the size of rosin particles. Mersize 
was used to see if the smaller particles showed up 
better on the more highly-beaten pulp. No such effect 
was noticed. This really doesn’t prove anything be- 
cause the Mersize particles are probably still many 
times larger than the fibrils as indicated by the elec- 
tron microscope. 
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Figure 3 shows the equilibrium water pickup plotted 
against the per cent size used for the four series of 
sheets mentioned above. Obviously 101-ml. freeness 
pulp holds more water than the 605-ml. freeness pulp 
at large dosages of size. This appears as if some of 
the water in the equilibrium water pickup lies between 
the tiny unsizable fibrils. The author had pre- 
viously supposed all this water was inside the fibers. 
If some water is between the tiny unsizable fibrils it 
answers the question, “If the exteriors of the fibers 
are truly hydrophobic, how does water get inside 
the fibers?” The wicking of water through these 
unsizable fibrils to the interior of the fibers would 
seem a logical answer. 

Figure 4 shows the breaking weight plotted against 
the equilibrium water pickup for the four series of 
sheets. Crosses represent the 101-ml. freeness sheets 
and circles the 605-ml. freeness sheets. There are 
two pairs of curves. One pair represents the breaking 
weight on 25-second immersion, the other pair after 
200-second immersion. There are several points 
worth noticing on these curves. There is evidently a 
very intimate relationship between the wet break 
and the equilibrium water pickup or it wouldn’t be 
possible to obtain the curves. The highest sizing 
occurs on the points nearest the bottom of the figure. 
Obviously, from the slope of the curves, the wet 
break test is much more sensitive to hard sizing than 
the equilibrium water pickup. It has previously been 
shown that the water penetration test is practically 
useless as a measure of hard sizing. At the short 
(25-second) immersion time the circles are all to 
the right of the crosses. That is for any given equilib- 
rium water pickup the lightly-beaten pulp has the 
greater wet strength. On the 200-second immersions 
the circles are all to the left of the crosses. That is, 
the highly-beaten pulps possess the greatest wet 
_ strength. Attention was called to the likelihood of 
this happening (1.e., lines crossing) when Fig. (1) 
was discussed. 
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Equal equilibrium water pickup for two different 
freenesses do not represent equal sizing, unfortunately, 
because although the amount of water is the same 
in each case, it is placed differently in the sheet. 
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However, the curves illustrate a peculiarity of the 
wet break test that has to be taken into consideration. 
Figure 5 shows the wet break curves for two free- 
nesses, each freeness having a 60% equilibrium water 
pickup. Obviously sizing swings the lower part of 
the curves to the right to a much greater extent than 
the upper or long time part of the curves. In other 
words, sizing is shown up by the lower and right 
hand end of the wet break curves. The upper and 


left hand part of the curves seems representative of the | 


innate ability of fibers themselves to give high-ten- 
sile strength. 
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Figure 6 is introduced just to show that ink and 
water penetration, running in opposite directions, is 
not peculiar to the sulphite pulp alone. Notice that 
at practically any dosage of rosin the lightly-beaten 
pulp shows the higher-ink penetration and the lower- 
water penetration test. There is no essential differ- 
ence in the retained rosin at the high-sized end of the 
curves. 

Equilibrium water pickups at high-rosin dosage were 
made on sulphite, cellate, and alpha pulps with the 
following results: 


Pulp Lightly beaten Highly beaten Difference 
Sulphite 45 Deo 12.5% 
Cellate 46 54.0 8.0% 
Alpha 47 52.0 5.0% 


It would appear from the above that on beating, 
pulps fibrillate in the order of sulphite, cellate, alpha. 

It would seem to be likely that more such data 
might prove illuminating as to the way various pulps 
beat on the same machine and how different machines 
affect the same pulp. One might even obtain some 
leads as to the fundamentals involved in paper ten- 
sile strength. 
Recetvep Jan. 4, 1949. Presented at the Annual Meeting of the Technical 


Association of the Pulp & Paper Industry, Hotel C 
Nv ea ete p ry el Commodore, New York, 


Vol. 32, Ne. 9 September 1949 TAPPI 


a ee 


REPORTS AND DISCUSSIONS 


Presented at National and Regional Conferences 


OY 


Stock Flow in Pipes Round Table 


Ed—tThe following detailed report of the discussion that 
took place, during the Third Engineering Conference of the 
Pulp and Paper Industry at Buffalo, N. Y., on October 25-28, 
1948, has been held up for publication until this issue of 
Tappt to provide a basis for a continuation of the discussion 
at the Fourth Engineering Conference to be held at the 
Statler Hotel, Boston, Mass., on October 31-November 3, 1949. 

On Wednesday afternoon, October 27, the Engineering 
Research and Machine Design Committee held a round 
table discussion on the subject “Flow of Paper Stock in 
Pipes.” Philip H. Goldsmith acted as moderator and was 
assisted by a panel of representatives of the leading pump 
manufacturers. These included John H. Hall of the 
DeLaval Steam Turbine Company, Tany Agronin of 
Shartle Brothers Machine Company, V. de P. Gerbereux of 
Worthington Pump & Machinery Corporation, Frank R. 
Forrest of Allis-Chalmers Manufacturing Company and 
George V. Shaw of Ingersoll-Rand Company. 

Mr. Goldsmith opened the meeting, welcoming the listen- 
ers and guests, explaining the reason for the meeting and 
outlining the steps leading to the round table discussion. 

Mr. Goldsmith: It was decided in a meeting of the com- 
mittee that the first step in our consideration of paper 
stock flow in pipes should be to approach the leading pump 
manufacturers in the paper industry to ascertain from 
them what the basic information is that is available today 
and what the general attitude would be toward comparing 
and attempting to correlate the large amount of informa- 
tion which is available. With every discussion which we 
have had, it has become more and more clear that there 
seems to be a universal interest today in reviewing this 
whole subject. J believe on the part of the hydraulic 
specialists in the industry, as represented by the manufac- 
turers of pumps and hydraulic equipment, by the plant 
engineers and by the leading researchers in the industry. 
You will see from this program that we are attempting 
this afternoon to appraise this whole situation. I am not 
going to introduce this subject because we have been for- 
tunate in obtaining Col. H. Wyatt Johnston of Sutherland 
Refiners Ltd., who will open our discussion. 

Col. Johnston: Mr. Chairman and Gentlemen—Around 
me I see a great many people who know a great deal more 
about the friction of paper stock than I do, so possibly 
you might be interested as to why I started this thing. I 


Viscosity of Fibrous Suspensions ; 


am afraid I am responsible to Mr. Macdonald and Mr. 
Hemphill in dumping this on the engineering research com- 
mittee. But being interested in refiners, I was rather in- 
terested in the way the stock flowed through them, because 
sometimes it went through very fast, and sometimes it 
didn’t go through very fast, and therefore, some means of 
evaluating that friction, or frictional resistance, or vis- 
cosity, or whatever you would like to call it, seemed to be 
very useful. So digging into the literature, I found a num- 
ber of leading pump manufacturers had compiled much 
information and from the information published, we tried 
to see what the laws are governing the flow of paper stock. 

I tried to get a lot of this stuff and put it together on 
a somewhat comparable basis and it struck me that we 
were touching something there which was of interest not 
only to the manufacturer of pumps, but to anybody who 
moves stock in any way, whether you move stock through a 
screen, through a riffler, or whether you put it into a head 
box or float it over a wire to the paper machine, we seem 
to know very little about the flow of paper stock, and some 
of the data which I tried to compare, was rather conflicting 
and I have tabulated some of the data and showed it to 
Mr. Macdonald and Mr. Hemphill and they felt it was 
something engineering research should take on. 

Today we are primarily interested in the flow of paper 
stock in pipes, but we have hold of, as your Chairman 
said, a tiger by the tail. We are perhaps the only indus- 
try that handles millions of gallons of fluid and yet know 
very little about the properties of that fluid which is 
handled every day. It, therefore, seems that by sharing 
that information and extending that information we are 
going to get something which will be of value not only to 
the pump maker but to the paper machine maker and 
the paper maker as well. I believe, bearing in mind the 
first precept of the introduction, that I should introduce 
to you someone who really knows considerable about pulp 
and flow of suspension. I want to introduce Dr. Galley of 
the E. B. Eddy Company, of Hull. I had the privilege of 
listening to Dr. Galley about two years ago at the summer 
meeting of the technical section. 

Mr. Goldsmith: Thank you, Col. Johnston. We are 
indeed fortunate in having Dr. Galley of the E. B. Eddy 
Company, who will give us some specific remarks on this 
subject, which should precede any discussion on this subject. 


W. GALLAY 


THE MBASUREMENT Of the resistance to flow of 
pulp stocks in pipes is of considerable importance to 
the pulp and paper industry and machinery manufac- 
turers. Such measurements are ordinarily readily 
carried out, requiring only the measurement of the 


W. GauLay, Research Consultant, The E. B. Eddy Co., Hull, Que. 
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loss in head over any given flow path. It must be re- 
alized however, that the nature of the flow of such 
fibrous suspensions is extremely complicated and very 
little fundamental information is available on this 
problem. The axial ratio of the pulp fibers, the de- 
gree of fibrillation, the size and the degree of dispersity 
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in size of the fibers, the flexibility of the fibers, are 
some of the factors which have a very important 
bearing on the resistance to flow of the pulp stock. 
Very small changes in consistency, such as might 
be considered negligible in mill operations, may have 
a very important effect in resistance to flow, particu- 
larly at higher ranges of consistencies. Frequently, 
two or more properties may change simultaneously, 
with the net effect of no alteration in resistance to 
flow. Thus two pulps of quite different properties may 
show similar viscosity characteristics. It is essential 
to have a full realization of the complexity of the 
problem in order that data of resistance to flow of 
pulp suspensions as measured may be correctly inter- 
preted and correlated. Toward this end, it is pro- 
posed to initiate this discussion by reviewing some 
basic generalities governing flow of fluids. 


Viscosity may be defined as the resistance of a 
fluid when subjected to a stress or deforming force. 
Aside from special wall effects, viscosity may be re- 
garded as the internal friction in the fluid. Work 
must be performed on a fluid in order to maintain a 
shearing stress between planes of the fluid and bring 
about a flow against the internal friction, and this 
work is represented by the pressure gradient which 
is applied. 

This viscosity is affected by a number of factors 
which are related to the properties of the liquid me- 
dium and particles which are dissolved or suspended in 
it. Some of these relationships have been developed 
theoretically on a hydrodynamic basis, and empirical 
relationships have been presented for the more com- 
plicated systems. 


A considerable amount of literature is available in 
this field, but for the purpose of this discussion no 
attempt will be made at a systematic or complete 
review. A brief summary only is presented of some 
generalizations of major importance. 
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PRESSURE ——> 
Fig. 1 


NEWTONIAN FLOW AND ABERRATIONS 


In ordinary liquids, e.g., water, glycerin, alcohol 
etc., and in solutions of small molecules, e.g., inorganic 
salts in water, the viscosity is related to flow and 
shearing stress by the following basic classical law 
of Hagen-Poiseuille: 


where V is the volume of flow, P is the pressure gradi- 
ent or shearing stress, 7 is the viscosity of the liquid 
and k is a constant involving the dimensions of the 
apparatus used for measurement. With such fluids, 
this law of Hagen-Poiseuille is obeyed over the whole 
range of shearing stresses up to the onset of turbu- 
lence, and over a very wide range of concentration 
of solute in solutions of small molecules. Since the 
viscosity is a constant, characteristic of the liquid 
involved, 


V = EP, 


1.e., the volume of flow is directly proportional to the 
applied pressure gradient (Fig. 1, graph 1). In such 
ideal systems, the viscosity of the fluid is independent 
of the rate of shear up to the onset of turbulence (Fig. 
3, graph 1). There are two principal types of devia- 
tions from this basic relationship. One involves the 
presence of a structure resulting from some form of 
interaction among the particles in suspension. This 
is frequently encountered in commonly used systems 
and the tendency toward a solid structure when the 
system is at rest is termed thixotropy. A definite force 
is required to disrupt this structure prior to flow, and 
this initial force is usually termed the yield value. 
If the system shows Newtonian flow following the 
disruption of the structure, the viscosity relationship 
may then be represented by 


V=y + kP 


(continued on page 56 A) 
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(continued from page 54 A) 
where y is the yield value (Fig. 1, graph 2). ‘fois 
rather difficult to determine the exact relationships at 
very low values of V, and the linear function may not 
actually extend entirely to the abscissa. 

Another important type of deviation is shown in all 
cases of solutions of linear molecules of high-molecu- 
lar weight, e.g., gelatin in water or cellulose acetate 
in acetone. As a result of numerous points of free 
rotation within the molecule and of thermal motion, 
it is reasonably certain that such compounds assume 
a coiled-up form rather than a rigid rod shape. Such 
solutions deviate from Newtonian flow down to very 
low concentrations, above which a form of interfer- 
ence among the dissolved particles affects the flow- 
pressure relationship. For certain solutes of very 
high-molecular weight, it has been shown that devia- 
tion from Newtonian flow occurs at concentrations as 
low as 0.2%. In such systems, the viscosity de- 
creases markedly with increased shearing stress, pre- 
sumbly as a result of an orienting effect of the in- 
creased shear on molecules or portions of molecules 
of the solute. The volume of flow therefore increases 
with increased shear at a rate greater than that for 
linear proportion. Many expressions have been shown 
for this relationship, but a reasonable approximation 
is given by the following exponential equation 


V = kpn 


where n is an exponent greater than 1 (Fig. 2, graph 
1). With such fluids, the viscosity decreases from a 
relatively high value at low rates of shear to a mini- 
mum value at higher rates of shear. The shape of 
this curve depends on the physical characteristics of 
the solute (Fig. 3, graph 2). In some instances, it 
would appear that a structure followed by an orienta- 
tion effect is possible and the combined relationship 
would then be (Fig. 2, graph 2) 
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EFFECT OF CONCENTRATION 


A basic relationship in viscosity was derived many 
years ago by Einstein on purely theoretical grounds, 
for suspensions of spherical particles of small size 
in low concentrations. The relationship is 


Nsp = 2.06 


where 7sp is the specific viscosity of the solute, 1.0% 
the relative viscosity of the suspension minus 1, and 
c is the concentration. This equation has been experi- 
mentally tested in a number of systems and has been 
found to hold well over a limited range of concentra- 
tion. 

For higher concentrations of relatively spherical 
suspensoids, i.e., with an axial ratio of 1, the linear 
relationship no longer holds. A number of equations 
have been shown to represent experimental data, all 
of which include expressions containing higher powers 
of the concentration, e.g., 


‘ikyy =) PAO ae Ab Ilo 


It is apparent therefore that in suspensions, the con- 
centration factor in flow-pressure relationships must 
be taken carefully into account, since the pressure 
gradient required to produce a given flow is governed 
by the specific viscosity of the suspended material. 


EFFECT OF AXIAL RATIO 


It is apparent, where we are dealing with non- 
spherical suspensoids, that the shape of the particles 
must be taken into account, on the basis of their in- 
creased resistance to flow. This shape factor is most 
simply represented by the term F, denoting the form 
of the suspended particle, and, in the case of a fiber, 
numerically equal to the ratio of length to diameter. 

The original equation of Einstein then becomes 
nsp — 2.5Fc, where F = 1 for spherical particles. 


(continued on page 58 A) 
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(continued from page 56 A) 


Where F reaches higher values, this linear relationship 
no longer holds and terms containing higher powers of 
F must be introduced to take into account the effect 
of the shape of the particles. It will be noted that 
this is superimposed on the concentration factor, 
and higher powers of both F and c must normally be 
taken into account in the viscosity of fibrous systems. 
A great many empirical relationships have been de- 
rived for such systems, of which one is shown as an 
example taken from the work of Eirich, found for 
one specific system: 


np = 2.5Fe + 8F%? + 40K! 


In general, there is obtained a viscosity-concentration 
curve which is convex to the concentration axis, and 
the degree of convexity depends on the axial ratio of 
the fiber under consideration. 


VISCOSITY OF PULP SUSPENSIONS 


Pulp suspensions involve suspended fibers of very 
high axial ratios, of the order of 50 or greater. It is 
apparent therefore that the flow of such suspensions 
will be non-Newtonian down to very low concentra- 
tions. At all concentrations commonly encountered 
in the transportation of pulp in mill practice, where 
a resistance to flow of pulp is under consideration, the 
flow-pressure and  viscosity-concentration relation- 
ships among others will not be linear. In addition, the 
fibers are not rigid rods, but possess a degree of flexi- 
bility and plasticity which will have an appreciable 
effect. The particular property of the fiber surface 
which, on drying, will be responsible for bonding to a 
neighboring fiber, may also be reasonably expected 
to have an effect on resistance to flow even in dilute 
suspensions. In higher consistencies, the high-axial 
ratio will undoubtedly lead to a structure which re- 
quires added shearing stress for flow, and at very high 
consistencies, the suspension may show such high 
resistance to break-down of structure as to produce 
plug flow, or flow as a continuous or semicontinuous 
structure. The varying effects encountered in beating, 
e.g., fibrillation, chopping, surface changes, etc. may 
be expected to have enormous effects on the flow 
properties of the stock, and all are familiar with the 
difficulties involved in relating such beating effects 
within one mill, let alone through the industry gener- 
ally. 


Figure 4 (taken from the work of Eirich) shows 
schematically a group of curves representing the 
relationship between the relative viscosity and concen- 
tration for suspensions of rods of varying axial ratios 
in a liquid. The curves are strikingly similar to those 
shown by solutions of organic polymers of different 
molecular weights. With higher axial ratios, the 
viscosity rises very steeply with the concentration. 
These data were obtained in a torsional viscosimeter 
using models of smooth-surfaced synthetic fibers of 
specific lengths and the same diameter. It may be 
definitely assumed, with pulp suspensions having con- 
siderably increased specific surface that even steeper 
rise of viscosity with concentration would be obtained. 
It is noted therefore that in the range of axial ratios 
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and specific surface encountered in pulp suspensions, 
the slope of the viscosity-concentration curve 1s ex- 
tremely steep. Very minor changes in concentration 
(e.g., of the order of a few hundredths of 1%) will 
result in very large changes in viscosity in such sus- 
pensions. 
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Fig. 5 


Figure 5 shows schematically probable relationships 
between viscosity and shearing stress in suspensions 
containing fibers of various axial ratios at one arbi- 
trary concentration. With pulp suspensions, the vis- 
cosity or resistance to flow will be extremely high at 
low rates of shear, and the viscosity will decrease 
rapidly to a minimum at high shearing stresses. This 
dependency of resistance to flow on rate of shear will 
increase with pulp consistency. It is noted therefore 
that measurements of resistance to flow of such sus- 
pensions must take into account very strictly and 
quite precisely the rate of shear at which such measure- 
ments were made. 


The problems of wall effects and effects of nonlinear 
flow paths, e.g., elbows, valve gates, etc. are further 
complications which will not be discussed for the 
present purpose. 


It is emphasized therefore that the relationships in- 
volved in the measurement of the resistance of pulp 
suspensions to flow are involved ones. It would not 
appear feasible at this stage of development of the 
subject to set up useful generalizations derived on a 
theoretical basis. Empirical relationships, obtained 
under carefully controlled conditions, should be de- 
rived for a number of pulp systems, and such data 
confirmed or related to mill data. It is probable that 
useful engineering data would be obtained in a care- 
ful systematic investigation of this nature. 


Receiveo July 12, 1949. Presented during a discussion on the flow of 


paper stock in pipes held at the Third Engineeri “ 
Staler, Buffalo, N. Y., Oct. 25-28, 1948. cE rete 
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1. Dewatering of pulp 

2. Black liquor removal 

3. De-inking 

4. High density bleaching 


Zenith models ZL and ZM Pulp Presses are equipped with full automatic 
controls. They recover black liquor without any dilution and with conse- 
quent savings in evaporation. Investigate as to how Zenith fits into 


your pollution problem. 


Adapted for use with either the new peroxide bleaching methods or 
conventional chlorine-hypochlorite-caustic extraction methods on chemical 
pulps ... Zenith presses assure large savings in chemicals, high brightness 


and less space for chests, etc. 


Zenith presses have high capacity with very low power requirements 
which, coupled with their simple and rugged construction, assure a 
maximum of savings in production costs. Another feature is their large 


saving in water. 


Zenith presses are easily installed, require a minimum of floor 
space and permit good housekeeping. They are available in 


the usual corrosion resistant alloys. 


For engineering information, operating data, or preliminary 


estimates, write Jackson & Church Company of Saginaw, Michigan. 
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Mr. Goldsmith: Thank you, Dr. Galley. For the first 
time in my life I have an understanding what 1s meant by 
that little word “viscosity.” I think it is a very important 
aspect to keep in mind during our discussion. ; 

You will notice there is a panel up here with me of 
representatives of leading concerns in the manufacture of 
pumps who are participating here in the sense of a panel 
of experts to try to answer any questions. This has been 
so suggestive and stimulating on Dr. Galley’s part, I want 
to take a moment here to ask whether or not there are any 
immediate questions you would like to ask. We are going 
to spend about an hour and a half to try to cover quickly 
what is known today about the flow of paper stock in 
pipes, before we devote a complete hour to discussion. A 
little discussion after each presentation would be worth- 
while in order to fully understand the implications raised 
by the speakers. 

Question: You spoke of fiber length as one of the prin- 
cipal factors in changes of viscosity. Is the ability of the 
fibers to absorb or give off water, or in other words “free- 
ness,” a factor in this formula or is that something else? 

Dr. Galley: All the various factors which contribute to 
freeness would certainly have a bearing on it. Every char- 
acteristic of the sort of thing which you feel in a handful 
of pulp when you take it out of the beater, the wetness and 
so on, is going to affect it. When I spoke about length, 
I meant not only length, but everytime you get fibrilla- 
tion or hairs on the fiber, that’s all gomg to form a part 
of the internal friction. I draw on length particularly 
because I know of molecule length in analogous fields that 
you can draw on. I don’t know of any field that one can 
draw on when one talks of the effects of fibrillation but 
obviously that is going to have a tremendous effect. Talk- 
ing about viscosity one should not think altogether of the 
fibers as such, one should think about the amount of free 
water that is there, because it is that water that has got to 
flow. You do not actually have any flow within the fiber, 
you've got to have flow between the fibers. Therefore, the 
amount of free water is very important. With more and 
more fibrillation you encompass more and more water and 
leave less free water to flow, and in addition you get 
entanglement among the fibers themselves. Both of those 
factors are very important. In answer to that question, 
which I think is a very important one, I think that every 
factor that goes into freeness as we know it, will affect 
the story. 

Question: Would you say, Dr. Galley, that this concep- 
tion of viscosity of a stock, of a specific stock, is a neces- 
sary part of the description of that stock? In other words, 
dealing with this problem, we realize that we have a large 
number of different kinds of paper stock. In order to 
obtain information of practical value, it will be necessary 
to be able to define the particular stock for which any 
information is presented. Is the conception of viscosity, 
Dr. Galley, an essential part? Could you define stocks and 
differentiate between them without this concept of vis- 
cosity ? 

Answer: In answer to that question, I do not think you 
could, on a really intelligent basis. You could get many 
empirical facts but you would always be running into 
properties of stocks about which you knew nothing. 

I venture to say offhand if you had a ready way of 
measuring this integer, so that you could fit that particular 
unknown stock into that equation, you would know what 
you need to know about that from the point of view of 
flow. It may be in two stocks A and B you have certain 
characteristics in A which would tend in one direction and 
certain characteristics in B which would tend in another 
direction and those would compliment each other from the 
point of view of the equation. Actually, from the engineer- 
ing point of view, I think you are not interested in that. 
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You are trying to mtegrate all types of stock, short fiber, 
long fiber, more or less defined and so on into as small a 
compass as possible so that you will be able to predict what 
sort of flow you will get. Therefore the pipe diameter, the 
amount of loss of head you need and so on. It seems to me 
that you must arrive at some sort of basic information of 
this kind in order to do the job right. I will admit that 
in order to do this a number of typical stocks over a range 
will have to be examined. I think on the basis of that you 
can arrive at a relative simplification of this kind, which 
will really tell you what you want to know about the 
subject. ; 

Mr. Goldsmith: Thank you, Dr. Galley. I would like 
at this time to call on the next speaker who is presenting 
a specific case of work done in his mill. It is not necessary 
to introduce K. J. Mackenzie of Eastman Kodak Company. 
We ask Mr. Mackenzie to come forward and present his 
report. 

Mr. Mackenzie: Gentlemen, what I have to offer you 
may be considered as salt, pepper, and onion going into this 
stew which we have. 

For some time we have been conscious of the fact that 
pump manufacturers were supplying us with pumps that 
had appreciable greater capacity than asked for, also recom- 
mending motors that were frequently twice the size neces- 
sary to handle the quantities we planned to pump. 

Because most of our stock lines are 4-, 5-, and 6-inch 
copper tubing, there were not any friction loss curves 
available from which we could check the pump manufac- 
turer’s recommendation. For this reason we prepared 
curves from studies made on our existing stock lines, using 
the conventional methods of installing pressure gages in 
straight runs and collecting the discharge in calibrated 
tanks. 

One curve showed a comparison of 4-, 5-, and 6-inch 
pipes with the various consistencies. The second curve 
showed the two curves from the first curve for 6-inch pipes 
at 5 and 6% consistency, compared with 4% consistency 
in 6-inch spiral riveted pipe from the Cameron curves. It 
was noted that the curve for the spiral riveted pipe from 
Cameron data for 4% falls between 5 and 6% on our 
curves. From our data it would appear that 4% should 
lay appreciably to the right of the 5% curve, giving a 
much lower value for head loss than that given in the 
Cameron Handbook. 

A few weeks before this meeting we noticed a peculiar 
phenomena in the paper mill that I believe has a very 
pertinent bearmg on the subject under discussion today. 
In tracing down some peculiar conditions on our paper 
machine, one of our engineers noticed that two different 
furnishes of stock varied quite radically in their action in 
a Dilts hydrapulper. The rate of agitation was appreciably 
greater for one than for the other. In order to confirm this 
we had some stock broken up and added to a Valley 
beater. Referring to Table I, the two pulps were Nos. 1 
and 4, and the first test made was at the 83% consistency. 
You will note in Column 2 under Circulation Rate that 
pulp No. 4 traveled 22.5 inches in the Valley beater in 5.5 
seconds, whereas pulp No. 1 took 16 seconds to travel the 
same distance. These pulps are two high-alpha sulphites 
made to the same specifications, having similar maximum, 
minimum, and average fiber lengths and very similar 
slowness characteristics. The only difference we know of 
between them is that the west coast fiber has a larger 
diameter than the east coast fiber. This would indicate 
that it will be impossible to get pulp friction curves that 
mean anything unless we very carefully define all of the 
characteristies of the fiber on which the tests are run. 

When this information was obtained we decided it would 
be advisable to check some other pulps in order to have 
some additional information for this meeting and as a 
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Corrosion does its most damaging work where it can’t be seen. In 
pulp and paper mills the danger spot is imside pipes, vats, tanks and chests 
where rust and corrosion go unnoticed. The first indication of trouble is 
often a costly breakdown. 


Why pay this useless cost when you can find the answer to your 
corrosion problems in Gaco Linings and Coatings? With four specialized 
types of corrosion-proof materials to choose from, Gates Engineers can 
effectively combat conditions in your plant . .. at a cost far under the 
savings you'll make! 


Convince yourself by asking a Gates Representative to tell you what 
the results have been in other plants like yours, Write or phone the Gates 
Office nearest you today. 
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GACO NEOPRENE—a synthetic rubber in liquid 


or sheet form, 1/16” to 3/16” thicknesses — for 
general heavy duty protection at temperatures up 
to 250° F. 
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GACO NEOFLEX—synthetic liquid rubber par- 
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peratures up to 250° F. 


GACO NITROCOTE—synthetic resin lining fot Chemical Proof Construction Co., Seattle, Washington 


bleach solutions at temperatures up to 200° F. 
Waterous Limited, Brantford, Ontario 


GACO DUROFILM—synthetic resin lining for 
general medium protection at temperatures up to Vancouver Iron Works, Vancouver, British Columbia 
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GACO 316—natural rubber lining —_ selected, 4 

compounded and applied according to specifications. Societe Lacollonge, Brussells, Belgium 

Recommended in ‘cases where its performance is 

accepted as superior. Kenworth Limited, Melbourne, Australia 


TAPPI ~- September 1949 Vol. 32, No. 9 61 A 
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result the other pulps listed on Table I were checked in 
the same manner. We found it necessary to cut down the 
consistency to get circulation on some of these other pups 
so two sets of tests were run, one at 2.5% and one at 37%. 
As this work was done rather hurriedly the results cannot be 
compared between the 2.5% consistency and the 3% con- 
sistency. You will note, comparing pulps Nos. 5 and 6 that 
there is an appreciable difference between the flow rate of 
northeastern unbleached sulphate and that of Swedish un- 
bleached sulphate. Pulps Nos. 8 and 9 give a comparison 
between east coast and west coast bleached sulphite. These 


ix closely related to the remarks which Dr. Galley has made. 
Question: On the diagram of the Valley beaters, some 
stocks circulated faster at 3% and some circulated faster 
at 2.5%. I wonder if that doesn’t show a little doubt 
about the method of circulation, because following IDye. 
Galley’s paper, higher concentration definitely means higher 
viscosity and consequently lower circulation rate? 

Mr. Mackenzie: The only thing I can say to that is that 
the consistencies were accurately determined. The stock 
was broken up in a “Lightnin” mixer and then put into 
the Valley beater with the roll up. The roll was in the 
same position at all times, the circulation rate was obtained 


Table | 
ia ete tik, : . Consistency Circulation rate 
Pulp Geography Cook Type (1) (2) (1) (2) 
Ble 3 16 
1 East Bleached sulphite Alpha P45) 3.0 8. 
2 Hast Bleached sulphite Alpha 2.5 3.0 Barely 22 
moving a 
3 Hast Bleached sulphate Alpha 2.5 3.0 9.3 
4 West Bleached sulphite Alpha 2.5 3.0 ont eo. 
5 Kast Unbleached sulphate Regular 2,9 3.0 eel alor 
5 J ached s ate Regular 2.5 3.0 3 Barely 
6 Sweden Unbleached sulphate g se 
if Ink ar y 6.4 
u West Unbleached sulphate Regula Pets) 3.0 Ame 
8 East Bleached sulphite Regular 2.5 3.0 10.3 on/ 
9 West Bleached sulphite Regular 2.5 3.0) 3.6 54 
10 ie oe a ee Regular 25 3.0 2 9.7 
ee een He Wea tem (2) 3% consistency with 5316 grams total weight on bed plate lever arm. 
two pulps would be considered very comparable for paper- only by the energy from the roll in the beater. They were 


making characteristics, yet the circulation rates are appreci- 
ably different. 

These other pulps confirm the conclusion arrived at with 
respect to the two alphas; that is, that im talking of fric- 
tion resistance to flow in pipes, we cannot just talk of 
ground wood, sulphite, and kraft. We will have to develop 
curves for typical pulps and then develop factors for the 
variables that may exist in that particular type of pulp 
and, as is evident from the attached table, the variation 
between pulps in a definite class may possibly be greater 
than the variation between any two individual pulps in 
different classes. 

Mr. Goldsmith: Thank you, Mac. You have given us an 
example of the investigation made in a mill, and actual 
facts bearing on this major problem. It would seem to me 
that your tabulation would be right in line with Dr. Galley’s 
previous remark. It appeared to me that the shorter stock 
appeared to be the ones with the shortest circulating time, 
and the longer fibers seem to show the longer circulating 
time. Am I right about that? 

Answer: No, the only difference in the two, which I 
talked about at first, that we know of, is diameter of fiber. 
The average minimum and maximum fiber length is exactly 
the same. 

Question: Did the larger diameter fibers give the shorter 
time? 

Answer: Yes. 

Dr. Galley: Of course if you had fibers which were larger 
in diameter, at least for a given consistency, you would 
have fewer fibers. Of course that would have a tremendous 
bearing on the number of fibers, I think if those were ana- 
lyzed, perhaps mathematically, you might find that. differ- 
ence was large enough to give you that difference in flow. 

Mr. Goldsmith: Mac, when you spoke of fiber length, 
didn’t you mean proportionate length to diameter? If you 
had larger diameter fibers, it would be very likely the 
length to diameter would be lower. I noticed that ground- 
wood, for instance, had a very short circulating time on 
your chart. 

It could be, Mac, that everything you have just presented 
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all done within two or three days so that any variation 
due to wear of the knives in the beater which would cut 
down the effective diameter of the roll was eliminated. 

This was not an accurate theoretical study at all. It 
has all been done in the last month. It just happened to 
hit at a time when I was thinking of coming up here. When 
I saw the results from the two alphas, I thought I would 
get some more information from some of the others to see 
what they showed. 

Question: You have been using an expression which I 
think by definition perhaps should be early in an investiga- 
tion, and that is the friction on the sides and bottom of 
the beater. I believe it is true that the internal friction of 
the fiber against fiber is also a major cause of rise of pipe 
friction. I wondered if the two should not be separated 
right at the start. Is there some arbitrary means of sepa- 
ration so that we are dealing with two different types of 
friction, one at the surface and one internal friction? I 
think if the two are taken together you are going to get a 
series of variables that are going to be conflicting. 

Mr. Goldsmith: Mr. Agronin has just whispered to me 
that that question is later answered or at least touched 
upon in a paper which Dr. Van den Akker was good enough 
to send to this committee for presentation today, so we 
will be hearing about it a little later. Your question points 
to it directly. 

Question: I would like to ask Mr. Mackenzie a question— 
length of time of circulation—all the stocks that were tested, 
were they all circulated about the same amount or were 
some circulated for longer periods than others, or just how? 

Mr. Mackenzie: They were broken up with a laboratory 
instrument equivalent to a “Lightnin” mixer and were 
immediately put into a beater and as soon as it steadied 
down, measured. I would say the total time elapsing was 
about five minutes. Incidentally, these were all dried pulps, 
they had been previously dried and were different than slush 
pulps. They were all broken up well before testing. 

Mr. Agronin: ¥ believe it was brought out in the first 
curve; the reference to copper pipe and steel pipe. That 
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is something which we more or less take into consideration 
in figuring pumps. We use a factor of about 75 to 80 o 
of your cast-iron figure, figuring C is 100. I was just 
wondering if you took 75%, how close to that curve that 
you got would it check with the other curve. Roughly, it 
looks very close, I mean the curve is proportionate all the 
way down. It looks rather interesting. - 

Mr. Goldsmith: In other words, you are saying, Tany, 
that the Cameron curve that Mac had shown would appear 
to be higher than Mac’s curve for 5 and 6% stock, when 
it should have been lower, in other words, it should have 
been over to the left. At the same time, Mac’s work was 
in tubing and the Cameron curves have been taken in steel 
pipes. I believe that was very close to what we have. 
This brings out one of the other basic factors which needs 
to be considered, namely, the nature of the pipes im any 
study of this sort. 

Col. Johnston: I have just one point here that might be 
interesting to show that these things apply to other opera- 
tions than pulping. A number of years ago a certain com- 
pany in Canada which has two paper mills using many 
different woods, black spruce with a density of 0.4 to 0.42 
and balsam with a density of 0.32 to 0.33, put some screens 
in the black spruce mill. They worked very well so they 
put new screens in the other mill. They ran them at the 
same consistency on groundwood which was ground to about 
the same freeness and same fiber length distribution. To 
their surprise when the screens went to function their 
capacity was only about three-fourths on the low density 
wood. The problem at this time was drawn to my atten- 
tion and’ after thinking it over I found that when you 
multiply the screen capacity by the corresponding density 
factor, they will agree very well, and that ties in with your 
line of reasoning about the larger fiber diameters and possi- 
bly of fiber wall thickness. 

Mr. Goldsmith: Incidentally, Col. Johnston, I think you 
have brought out another important aspect to this question, 
and that is, while we have today specifically limited our 
discussion in order to be able to arrive at some conclusion, 
we have limited it to the flow of paper stock in pipes, 
nevertheless, this subject in its implication is bound to go 
into most of the process steps in the paper industry. I 
think your remarks have brought out the fact that what we 
learn is a first step in understanding a more accurate use 
in hydraulic facts in our engineering work in the mill in 
general. 

Question: I would like to ask if the temperature of the 
stock is taken into consideration. 

Mr. Mackenzie: The only thing I can say on that is that 
water was used at 70° in breaking up the stock and work 
was done at room temperature, not in an air conditioned 
but a controlled temperature area. 

Comment: The only temperature change which might 
oceur would be due to the work that you are putting into 
the beater itself and that will affect the friction loss to a 
large extent, the friction of the fiber. 

Mr. Mackenzie: I think that may be true on the un- 
bleached sulphites and on the kraft. On the high alphas, 
they require a great amount of energy to change their 
hydration characteristics very much and I doubt very much 
if there is any effect there. 

Mr. Goldsmith: I would like to take a moment to intro- 
duce the panel. At the furthest left is John Hall of the 
DeLaval Company; beside me on my left is Mr. Forrest of 
Allis-Chalmers; on my right is Tany Agronin of Shartle 
Brothers, and next to him is George Shaw of Ingersoll-Rand, 
and Mr. Gerbereux of Worthington. 

The next three men are to talk on the friction curves with 
which we are most familiar. When most of us came into 
the industry, we were reaching’ for the Cameron handbook 
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if we wanted to know whether a pump was going to be ne 
enough for the duty, and the next speaker will present sey 
history and origin of those curves. It will be followed a 
a presentation of the friction curves used by AS a 
which have gained wide use, and lastly, those you call the 
Hayton curves, I believe originally assembled by J. E. Bond, 
so that of the three papers, let me introduce George B. 
Shaw of the Ingersoll-Rand Company, who will tell us a 
little something about the history and origin of the Cam- 
eron curves. 

Mr. Shaw: On behalf of the Ingersoll-Rand Company, I 
wish to extend to the TAPPI Engineering Research and 
Machine Design Committee the Company’s appreciation 
for the invitation to participate in this conference. We had 
our initiation into the fraternity of stock pump builders 
in 1922 when we furnished the pumps for the Three Rivers 
Mill of the International Paper Company in Canada. On 
that job the pumping conditions, head, and capacity were 
clearly set forth in the specifications by the customer’s 
engineers so that a knowledge of friction losses due to the 
How of stock through pipes was not too essential to us in 
making successful pump applications. 

Once we were in the business of building stock pumps 
we soon learned that the pump engineer was obliged to 
equip himself with a knowledge of stock handling prob- 
lems equal to that of the paper mill engineer, and in many 
cases we found ourselves to be consulting engineers in 
addition to being pump builders. The average mill super- 
intendent in those days did not possess data to figure head 
losses in pipes so that it became our problem to supply 
that information. 

Having no facilities for making such tests we turned to 
our friends in the paper industry for assistance. Mr. White, 
then Chief Engineer of the International Paper Company, 
was good enough to present us with a series of curves that 
had been worked out by W. J. Trimbey as a result of tests 
he had made at their Bureau of Tests at Glens Falls, N. Y., 
along about 1907. 

At the time we came into possession of these curves 
there was little data available on this subject, but since the 
International Paper Company had used them with success 
it was our feeling that we could also get along with them 
until such time as something better was developed. By 
applying safety factors gained by experience we have gotten 
along very well with these curves for years without the 
development of serious trouble. 

As represented to us, the tests on which these curves 
were based were made with air-dried sulphite and ground- 
wood stock using 6-, 8-, 10-, 12-, and 16-inch spiral riveted 
pipe. The flow of the stock was with the laps in the pipe. 

Other tests were run using cast-iron pipe in some of the 
sizes. Such comment as we found on the original curves 
indicated that the loss through the iron pipe was only 
slightly less than in the case of spiral-riveted pipe. 

It was also found that with the stocks as then tested 
that there was so little difference between the losses due to 
flow of sulphite and groundwood that the curves could be 
used for either. Insofar as sulphite and kraft stocks are 
concerned we have always increased the values shown on 
the curves by 10%. 

While we have gone along with the Trimbey curves all 
these years, we feel quite confident, that much better data 
could be worked out at this time for the general use of the 
industry, and from among the paper mill engineers present 
at this convention I am sure that. we could enlist plenty 
of help. 

There are marked differences between the Trimbey curves 
and those published by Allis-Chalmers, Gould, and Shartle 
Bros. which would make it appear that one could arrive 
at most any answer depending on the curves used. I suspect, 
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that this will be brought out by Mr. Agronin later in this 
discussion. 

We are of the opinion that the time has arrived to give 
the matter of stock friction-loss further study and to pre- 
pare reliable standard curves which can be used by all 
mills and pump manufacturers alike. I realize this 1s an 
undertaking of major proportions when one considers the 
wide variety of stocks handled and the different kinds and 
sizes of pipe used in paper mills today. Such a program 
should be possible of accomplishment, if the interested mills 
and pump companies will cooperate in this effort, working 
with the Engineering Division of the Technical Association. 

As far as Ingersoll-Rand is concerned, we will be glad to 
enter into such a research program and stand the expense 
of that part of the work to which we are assigned by the 
committee, such as furnishing a suitable pump, the services 
of a test engineer, or both. While such tests are being made 
the pump losses could also be scrutinized and the effects 
of friction losses noted on the head, capacity, and efficiency 
with varying consistencies of stock as compared with the 
original performance of the pump when handling water. 

Our company has made some scattered tests along this 
line on groundwood and sulphite, and while the data 
obtained enable us to predict with some accuracy how a 
pump will perform when handling stock, the tests were not 
conclusive enough for publication. 

F. R. Forrest: The Allis-Chalmers Manufacturing Com- 
pany friction data show the actual test results, of sulphite 
and groundwood stock flowing through iron pipes of 
various s1zes. 

These tests were conducted at the Abitibi Power and 
Paper Company, located at Iroquis Fall, Ont., in 1927. 
Over 100 complete test runs were made requiring approxi- 
mately three months for completion. A supply of stock 
was taken from the mill and pumped back and forth 
between two chests, a measurement of friction being taken 
between two definite test stations. This drop in pressure 
was determined by a water-flushed mercury manometer and 
the capacity being passed through the pipe was determined 
by volumetric measurement in one of the two chests. The 
stock was used over and over until a drop in freeness was 
noted, after which a new supply was taken from the mill. 
The 6-, 8-, 10-, and 12-inch iron pipe used for this test 
procedure was taken from the mill reserve and was ex- 
tremely old and pitted, forming a very rough interior 
surface. It was thought at this time that the rougher the 
interior surface the higher the test results would be, thus, 
giving us safe estimating values for determining required 
heads, for future use. Since completion of these tests we 
have found that this is not true and that the smoother the 
pipe interior wall the higher the friction loss, especially on 
consistencies of 8% or over. 

I have measured some 8% oven-dry consistency friction 
losses which fall below the friction of the 5% on iron pipe. 
I have also, in the next hour, measured it and it was ex- 
tremely high, way up above the 5% level. Why it 
changes is what we would like to know. I spent consider- 
able time at one of the northern Wisconsin mills trying to 
check friction losses on higher density, and in no case have 
I been able to make anything that even resembles the curve. 
I know the temperature affects it, freeness and working of 
the fiber, and also the vibration that exists in the pipe-line 
itself. The more you let the pipe-line shake around, the 
better results you have. If you anchor it down solid, your 
friction loss goes up, that much I know. That is why I am 
pretty sure that on an 8 or 9% stock the friction loss will 
fall down to as low as that equivalent to 4%. That can be 
seen readily at the discharge of the pipe itself. After you 

‘pass about 6 or 7% and your flow is coming out of the 
‘discharge opening, there is a film of water of possibly an 
‘eighth of an.inch. This is absolutely pure water, and 
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water which squirts in all directions and the solid ee 
stock is practically dry. There is just one more tacvor 
which we will have entered into before this 1s over. 

Mr. Goldsmith: Gentlemen: I think it is becoming se 
and more apparent that the variables and factors whic 
must be taken into account are being roughed out here by 
our speakers. Are there any questions that anyone would 
like to ask at this point briefly to either Mr. Shaw or 
Mr. Forrest? oh 

Question: Mr. Shaw mentioned briefly that the original 
curves were based on flow in spiral piping with the flow in 
the direction of the laps or the shingle of the pipe. — Do you 
have any rough idea as to relative friction loss in pipe hung 
that way and pipe hung in the opposite direction. 

Mr. Shaw: No, we do not, the only tests were made when 
they were in that one direction as far as I know. 

Question: Do you know whether or not that 1s a factor 
at all? ; 

Mr. Shaw: Well, I suspect with that extra ridge it would 
develop a little extra head in the pipe. May i add one 
thing to what has been said. In laboratory experiments on 
measure of viscosity of very high concentrations or high 
consistencies, you often notice a considerable irregularity 
in that curve and if you use transparent pipe you can see 
change-overs sometimes from a more laminar type of flow 
to a plug type of flow and back again so that you get 
curves. I am not at all surprised that in practice you get 
widely varying results. Sometimes the friction appears to 
consist mainly of friction between planes in a fluid and at 
other times it consists of friction in one plane between 
something that is stuck on the wall, as it were and a solid 
plug in the middle or any degree in between those extremes. 

Question: You raised the question of roughness of the 
pipe, do you get a better flow when you have a rough 
surface? 

Mr. Forrest: Yes, that is absolutely true. We have had 
occasions to check the friction loss in copper pipe and it is 
approximately 40% higher than it was on a rough iron pipe 
and that pipe was put into the same pipe-line, handling the 
same stock. The only explanation that I can give for that 
is this: that due to the fact that your flow is nearly a 
streamline motion, just like a plug moving through the pipe, 
if the pipe is absolutely smooth, you get a fiber to metal 
contact at all times. If it is rough, you only hit the high 
points and you can try this yourself, if vou put up a rough 
plate and a smooth plate and then put stock on there—the 
stock will stick to the smooth surface, but it will roll down 
the rough one—that bears that out. 

Question: How about these stainless alloys where you get 
the high finish and wetting properties at the surface? 

Mr. Forrest: We have never measured it, but I would say 
offhand that they probably would compare with the copper 
pipe. A wood-lined pipe is fairly high to start with but as 
it shmes, the friction becomes very low. 

Question: Is it due to the wetting action that you get 
there? 

Answer: It is due to the sliming action, yes, that is right. 

Question: If you have a self-wetting surface, will you 
have the same effect that you get with slime? 

Mr. Forrest: It is entirely possible, although I believe 
that if you have a fairly smooth surface, there is no tend- 
ency for a water film to be formed around the outer 
periphery of that pipe, unless you have roughness. If you 
have roughness it moves the fiber away from the pipe walls, 
so that 1t only hits the high points, and I think it was back 
a few years ago that there was some company on the west 
coast that put rifles in the pipe itself. Their claim, at that 
time, was that that reduced the friction due to the fact 
that they were just rifling the stock through. Well, they 
were partly right; it did reduce the friction, but the reason 
for it was they were jumping from one rifling up to the 
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other when they had a water film in between the rifles. I 


think that is right. 
r you brought out a point that T know of 


Question: 1 think oe 

ills 1 4) f nd- 
. of the mills in New England where the Superinten 
Paine t Iditional capacity 


ent told me that when he wanted to get ada 

out of his pumps where he had a copper pipe, he used to 
beat hell out of it with a ball-pean hammer and that had 
the effect of reducing the total head, and he did get addi- 
tional capacity. -" hoe 

Question: Isn’t that the same principle that 1s used in 
laying pipe, if you want to go from larger to smaller pipe 
or vice versa, you want to go in one step instead of using 
a reducing section? 

Answer: Yes, that is true. If you are reducing from a 
large area to a small area through a taper reducer, you 
could have sort of a wedging action so that your water will 
tend to draw through the center core and thicken up at 
that point. A friction loss of the taper reducer is pretty 
close to four times what it would be if you would make this 
a 90 degree reduction. 

Question: That is on stock? 

Answer: That is right. That is about 4% stock or over. 

Mr. Goldsmith: The more I hear about these peculiar 
aspects of this problem, the nore I realize that the things 
we have taken for granted are not always true. 

Question: I was talking to somebody in New England, 
about a year ago, and he was speaking also of the high- 
density stock and he said if you superimpose a large pres- 
sure on that stock, I don’t mean a large pressure drop, but 
if you flow through a pipe and out through a valve and if 
you have a high pressure on the stock, you would greatly 
increase flow having the same pressure drop over the 
length of the pipe. Just putting a high-static pressure in 
that section would change your stock resistance materially, 
in that way you would be highly successful in pumping 
high-density stock. 

Mr. Goldsmith: Gentlemen: With your permission we 
will go on to the next presentation. We are fortunate in 
having received a report from Dr. Van den Akker at the 
Institute of Paper Chemistry, although he cannot be here 
in-person. Mr. Agronin of Shartle Bros. Machine Co. will 
present Mr. Van den Akker’s comments which he sent to us. 


ComMENts BY J. A. VAN DEN AKKER 


Mr. Agronin (reading Dr. Van den Akker’s paper) : 

In an interesting discussion prepared for the annual 
meeting of TAPPI in New York in 1939, J. E. Bond and 
Rh. M. Bond (17) compared the data on the friction of flow 
of paper stock in pipes obtained over a period of years by 
T. R. Hayton, J. E. Bond, E. B. Morse, and R. M. Bond 
with those obtained by F. Forrest and G. A. H. Grierson (2) 
the latter having served as the basis for the charts pub- 
lished by the Allis-Chalmers Manufacturing Company. In 
that discussion the good point was made that one should 
not regard pipe-friction charts with “finality,” in the sense 
that calculations based on the data will enable one to make 
im accurate calculation of the friction losses to be expected 
in any given layout. This is true, of course, irrespective 
of the care and accuracy of work in any given experimental 
run, in view of the differences in character of paper stock 
of nominally the same kind, of the differences in smoothness 
of the pipe wall, differences in the pipe material, and dif- 
ferences in the geometry of the layout. It was suggested 
that data from different sources might be compared more 
satisfactorily on the basis of the friction factor, for moving 
1. Tech. Assoc. Papers 22: 126-130 (1939). 

2. Forrest, F., and Grierson, G. A. H., Paper Trade J. 92, 


No. 22: 39-41 (May 28, 1931); Tech. Assoc. Papers 14: 
259-261 (1981). 
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stock against solid surfaces, which had been developed for 
fundamental considerations (3) and utilized in laboratory 
work on frictional phenomena (4). 

In the present discussion, the writer would like to offer 
some considerations relating to these two subjects. — The 
first of these is the matter of variability of pipe friction 
data attributable to differences in layout, and the bearing of 
the latter on the accuracy of calculation of head loss for 
any given piping system. In the last of a series of three 
masters theses on the subject of friction between solid sur- 
faces and paper stock, John L. Gray (4) developed labora- 
tory equipment for the accurate measurement of friction for 
linear velocities up to about 20 feet per second. During the 
course of his work, Gray discovered a phenomenon that 
undoubtedly has an important bearing on pipe friction, 
particularly as the observed head loss in a pipe depends 
on the proximity to the inlet’ end of the pipe to elbows, 
pumps and other devices which would be expected to 
produce strong mixing of the stock. When the consistency 
of the stock (unbleached kraft) was greater than about 2%, 


‘4 critical relative velocity between the solid surface and the 


paper stock could be observed. Below the critical speed, 
the relationship between friction and velocity was stable 
and accurately reproducible. However, for velocities above 
the critical speed, two relationships were found: (1) If the 
stock had been freshly agitated immediately prior to an 
observation of friction, the relationship was fairly lnear, 
displaying uniformly increasing friction with increasing 
speed (see Fig. 7 of reference 5). This has been designated 
the “instantaneous” relationship. (2) If the relative move- 
ment between the solid surface and the paper stock was 
permitted to go on for a number of seconds, it was observed 
that the friction fell by a substantial amount to a value 
which then remained steady. This has been designated as 
the “equilibrium” relationship. The drop in friction was 
much greater (many per cent) for smooth surfaces than 
for rough (see Fig. 9 of reference 5). The critical velocity 
depended upon conditions, but was typically of the order 
of 10 to 15 feet per second. The transition from the “in- 
stantaneous” to the “equilibrium” relationship was associ- 
ated with a visible balling up of the fibers in a narrow zone 
near the solid surface, and with movement of the balls of 
fibers with the solid surface. 

It seems highly probable that these phenomena occur in 
a stock flowing in pipes, when the consistency is in the 
typical range of from a few to several per cent, and the 
linear velocity of flow is of the order of 10 feet per second. 
Under certain conditions, we can then expect to find that 
the head loss per foot length of pipe will be substantially 
greater in the first portion of pipe immediately following 
a centrifugal pump than in a later, long, straight course of 
the pipe. It is possible that conditions could be such in a 
particular layout that the region of the relatively high head 
loss to be expected in the first portion of pipe following a 
centrifugal pump could be many feet in length. If, on the 
other hand, the linear velocity or the consistency of the 
stock is low, these phenomena would be expected to play 
only a minor role. 

The engineering implications of Gray’s work are fairly 
obvious. Rules established for water on the location of 
the upstream manometer tap (a certain number of diam- 
eters distance from the nearest upstream elbow or other 
source of turburlence) would not hold for paper stock. 


3. Van den Akker, J. A., “Mechanics, Hydraulics, Heat and 
Thermodynamics.” Appleton, The Institute of Paper 
Pee 1941, 282 pp. 

4. Baldwin, Paul C., and Van den Akker, J. A Paper Trade J 
109, No. 12: 31-86 (Sept. 21, 1939): Tech. A 
2 Baas & SCE ssoc. Papers 

5. Gray, John L., Paper Trade J. 118. No. 17: 29— i 
Se ete, , No. 17: 29-34 (April 
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Chips enter at ‘‘F'', pass at *‘D'’ between 
eee the renewable fiberizing plates, *‘C’', at- 


tached to the oppositely rotating discs **A 
and *'B"', and pulp is discharged at 


1. THE USE OF THE FIBER PRODUCTS LAB- 
ORATORY, at Bauer, for study of your 
raw materials. The results accomplished 
for others are often truly surprising. 


2. THE USE OF THE BAUER PULPER to give 
you long, pliable, free fiber. On this point 
the following table will throw light—show 
you how others are using Bauers. 


@ THE FOLLOWING TABULATION COVERS ACTUAL INSTALLATIONS: 


Raw Chips, from Logs or Wood Waste, @ For use in all types of Insulating Board, Wallboard and Hard- 
Slabs, Edgings, Tree Tops, Veneer Waste. board. For Plastics of Various Grades. 

Steamed Chips. @ For use in all types of Insulating Board, Wallboard and Hard- 

Semi-Chemically Cooked Chips. board. For Plastics and Roofing Felts. 

Extracted Chestnut Chips. @ Semi-Chemically Cooked for Manufacture of .009 for Corrugat- 

Extracted Pine Stump Chips. ing and for Wallboard. 


Groundwood Bull Screen Rejects. 
Groundwood Knotfer Screen Rejects. @ For Manufacture of Newsprint, Special Wrapper Stock and Board. 
Groundwood Fine Screen Rejects. 


Hardwood Sulphite. @ Reduction of Shive Count and Pitch Spots, improved formation 
Bleached and Unbleached Sulphite. of Tissue, Book and other grades of Paper. 

Soda Pulp. 

Kraft Knotter Rejects. @For inclusion in various grades of Kraft Board and Kraft Bag 
Kraft Screen Rejects. Papers. 

Sulphite Knotter and Screen Rejects. @ For use in Newsprint, also in Board and Specialties. 

Waste Printed Paper, Waste Ledger. @ For use in Paper Board as Filler and Liner; for Auto Panel Board; 
Waste Wet Sirength Papers. for Wallboard Filler; in preparation for De-inking Processes; 
Waste Corrugated Papers. wherever freeness, freedom from cutting, uniformity, and com- 
Waste Paper in General. plete defibering are required. 

Bagasse Fiber. @ For use in Insulating and Building Board. For special Paper, 
Licorice Root Fiber. Boards, and Felt. 


Bamboo Fiber. 


NEW FIBER PRODUCTS LABORATORY BULLETIN UPON REQUEST. PULPER INQUIRIES INVITER, 


tHE BAUER BROS. co., SPRINGFIELD, OHIO 
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Geometrical differences in various experimental layouts 
would be expected to result in differences in stock friction 
data (at higher flow velocities and for consistencies above a 
few per cent), even though it might be possible for the 
various investigators to employ the same paper stock and 
the same quality of pipe. Similarly, one could not expect 
accurate agreement between calculations of head loss in a 
given installation for the handling of paper stock and the 
subsequently observed actual head loss. It would be of 
interest if, in future determinations of head loss, several 
manometer taps were to be employed, for example, two or 
three might be distributed immediately downstream from 
a pump to enable one to determine the head loss gradient 
in the first portion of a pipe, and another group of taps 
might be located at points near the downstream end of a 
long, straight course of the pipe to yield data on head loss 
for “equilibrium” flow. 

The second subject on which the writer would lke to 
comment is the possibility of rationalizing data on the fric- 
tion of flow of paper stock in pipes. In the flow of any 
fluid through pipes, pressure drop can easily be translated 
into force, the force obtained being that occurring across 
the interface between the fluid and the wall of the pipe. 
In the flow of most fluids, the motion of the body of the 
fluid influences the surface friction, however, it is true in 
all cases of steady flow in straight pipes that the total 
force equivalent to a pressure drop acts across the interface 
between the fluid and the pipe wall. The laws of flow of 
water and other Newtonian fluids have been rather fully 
developed. Dimensional analysis has provided a means for 
rationalizing hydraulic data, the treatment of which would 
be very complicated, indeed, in the absence of such analysis. 
Attempts have been made to extend Reynolds’ theory to 
the flow of paper stock, but any success that has been 
achieved has involved rather complex manipulations. The 
reason for this is found in the fact that paper stock does 
not have viscosity in the Newtonian sense, that is, fric- 
tional traction stress in paper stock is not proportional to 
the rate of shear. During a study of the problem a number 
of years ago, the use of a friction factor, analogous to that 
earlier developed by Sigurd Smith (6) in his study of the 
internal friction of stock moving against stock, suggested 
itself for use in studies of stock moving against a solid 
surface. This factor is simply the frictional stress, in pounds 
per square foot, acting across the interface between the 
stock and the wall. When this factor is called into play in 
the calculation of pipe friction, it is found that the head loss 
per 100 feet of pipe is H = 400/wD, where w is the weight 
of one cubic foot of stock, and D is the pipe diameter. 
Alternatively, if the head loss is known, wDH/400 = 
HD/64, if we take w = 62.4 pounds per cubic feet. 

In their comparison of pipe friction data, J. E. Bond 
and R. M. Bond calculated values of the friction factor 
from the data of Hayton and of Forrest and Grierson. 
They included data on the friction factor obtained by 
Paul C. Baldwin (4), who developed the first of the rotary 
friction apparatuses employed in the studies at the Insti- 
tute of Paper Chemistry. It is of interest to note that, in 
spite of the great differences between the geometries of 
equipment and kinds of movement of the stock in pipes 
and in the rotary instrument, the friction factors obtained 
with the latter equipment fell inside the ranges of values 
calculated from the pipe friction data. Further inspection 
of the friction factors calculated from pipe friction data 
reveals that is essentially a function only of consistency 
and linear velocity (for a given kind of stock), exhibiting 


6. Smith, Sigurd, “The Action of the Beater.” Translated by 
R. Marx, London, The Technical Section of the Paper- 
makers’ Association of Great Britain and Ireland, 1923. 
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only a small variation with pipe size. This is illustrated in 
the tabulations of calculated values of the friction factor 
(shown in Table A). 


Table A 


yi 9 
ft./sec D=0.500 ft. D=0.667 ft. D=0.833 ft. D=1.00 ft. D=2.00 ft. 


Friction factor based on Hayton’s data, in lb./sq. ft., for 
pipes of various.diameters. Sulphite stock, 3% 


1 1.09 1.10 1.04 1.05 0.94 
4 1.41 1.41 1.37 ily 1:25 
7 1.76 1.72 1.69 1.69 1.56 
10 2.10 2.03 2.01 2.03 1.87 
Friction factor based on Allis-Chalmers data. Sulphite 


stock, 3% and 4% 


8 (3%) 1.96 2.15 1.84 1.77 
8 (4%) 5.20 5.33 5.04 461 


Friction factor based on Allis-Chalmers data. 
wood stock, 3% and 4% 


8 (38%) 1.96 2.22 1.91 1.95 
8 (4%) 449 4.99 4.01 3.90 


Ground- 


’ The friction factors based on the Allis-Chalmers data do 
not display as good an approach to independence of pipe 
diameter as those based on the Hayton data. This is not 
necessarily indicative of differences in accuracy of deter- 
mination of head losses in the investigations of Hayton 
and of Forrest and Grierson, but might be indicative of 
the influence (discussed earlier) of geometry of the layout 
and of the effect of pumping on the nature of the stock. It 
is of interest to note that the friction factors computed on 
the basis of the Allis-Chalmers data for 8-inch pipe (0.667 
foot) are incompatible with the friction factors for neigh- 
boring pipe sizes. 

It appears that, for the purposes of estimation of head 
loss, perhaps estimation is the best that can be done in this 
area of work, one could obtain head loss for a given kind of 
pulp from a single chart. Such a chart would present the 
friction factor (plotted as ordinates) against linear 
velocity (plotted as abscissae), for given values of consist- 
ency. The head loss for 100 feet of pipe could then be 
obtained by computing 6.4/D, in which D is expressed in 
feet. It is suggested that the engineers working in this 
field investigate the area of validity of the proposed chart, 
with particular reference to limitations on consistency and 
pipe size. In any event, it seems likely that the representa- 
tion of data on the suggested basis will be of assistance in 
comparing the results of different workers, and in revealing 
sources of error which might otherwise remain hidden. 

Mr. Agronin: In reading Dr. Van den Akker’s paper, I 
find that he has calculated the friction factor per 100 feet 
of pipe for 3% stock (sulphite) based on 6-, 9-, 12-, and 
24-inch pipe, at velocities ranging from 1 to 10 feet per 
second, and you will note in this chart that the correlation 
is fairly good. There are a few points in there where the 
correlation is off. He has also taken the Allis-Chalmers 
data and picked out (pointed out) 8 feet per second and 
there is also indication of friction loss. You will note that 
if you compare two curves and take the velocity between 
7 and 10, 6-inch pipe, there is remarkable correlation. On 
8-inch pipe there is no correlation and in 9- and 12-inch 
pipe the correlation is fairly obvious. Now, there is one 
point there on the 8-inch pipe that does not check up. He 
has counted on that to some extent. 

Mr. Goldsmith: Thank you, Mr. Agronin. These last 
presentations were intended to give a rough blocking out 
of the type of mformation which today exists and which 
is the basis for all of our work in the mill. Unless there are 
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CADY TESTING INSTRUMENTS ARE PRECISION BUILT FOR EXACT 
CHECKING AND COMPARING; WEIGHTS, STRUCTURES, THICKNESSES 


Basis Weight Scales for Papers and Tissues 


WEIGH ONE SHEET TO OBTAIN REAM WEIGHT 
480—500—or 1000 sheet count. 


Tissue Scale-left 
Paper Scale-right 


Standard (spring action) Micrometer-left. Dead Weight (gravity action) 
Micrometer-right. 


No Computation necessary; accurately calibrated-easily balanced. 


Tissue Scale registers 0 to 20 lbs., weight for 480 or 500 sheets. Dou™ 
bling weight is furnished for registering 20 to 40 lbs. Paper scale regis~ 
ters 1/4 to 120 Ibs., weight in lbs. for 480 or 500 sheets, and in kilograms 
for 500 sheets. Paper Scale also made to show weight for 1000 sheets. 
Write for complete data and prices. 


Micrometers for Thickness Measurement of Sheet Stock 


Hither model equipped with 6” diameter dial, glass covered, and graduated in 
1/;ooths or half-thousandths inch. The Standard model measures up to 5/16” 
thickness, and is available with 4, 7, 12, or 18” throat for calipering various areas 
of large size sheets. Dead Weight Model measures up to 1/2” thickness; has 
4” throat only. Cady Micrometers are in use throughout industry for accurate 
thickness calipering. Write for complete information and prices. 


Corrugated Liner 
Micrometer 


Same specifications as 
above models; 4” throat: 
has horizontal anvil on 
base for insertion between 
flutings of corrugated sheet 
stock. Thus, thickness 
measure can be made on 
sheet, or on finished con- 
tainer, without silicate in- 
terference. Mention fluting 
to be measured when order- 
ing. Write for complete 
Cady Catalog. 


Cady Electric Drive Bursting Strength Tester 


Makes the ‘‘Cady’”’ or Mullen test, for Bursting pressure in lbs. per square 
inch. Meets CCC and TAPPI requirements. The electric motor actuates Uni- 
form hydraulic pressure during 12 second cycle; rubber diaphragm ruptures 
material with even pressure; area under test is visible through opening in clamp. 
Adjustable clamp included for various thicknesses of corrugated board. 
Write for complete Cady Catalog and prices. 


Boxboard Scale shows number of sheets to 50 Ib. bundle 


For weighing corrugated or heavy board; has wood base so that scale can be 
placed near edge of table or cabinet to weigh large size sheets. Just insert sheet 
of known size in jaw, and quadrant shows number of sheets to 50 lb. bundle. 


E. J. CADY & COMPANY — Manufacturers of Testing 


Instruments Since 1895—Office : 131 North LaSalle St. Chicago 2, Illinois 
Write Us for Complete Cady Catalog and prices of Stock or Special Models 
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some pressing questions at this point, it might be well to 
go on to the last presentation of the afternoon in order to 
conserve as much time as possible for a discussion later. 

Mr. Gerbereux of the Worthington Pump & Machinery 
Corporation is going to suggest to us a method of preparing 
pipe friction charts. 

Mr. Gerbereux: The idea of preparing a chart and having 
a method of doing this with all these factors that have been 
brought up this afternoon, is kind of fantastic. However, 
we did do a little studying of this problem and we are 
inclined to believe that there can be some way in which 
we can get down to a chart which brings in a great many 
of these factors or perhaps a set of charts which brings 
them in. 


ANALYZING THE FLow or Paper Stock THRoUGH PIPE 


To approach the problem of determination of pressure 
drop of paper stock solutions flowing through pipe, it is 
desirable to consider some of the basic factors that are 
involved. 


f = fraction factor determined from the Reynolds number 
friction factor ee 
e 
N, = Reynolds number — 4 
e = density in pounds per cubic foot 
M = viscosity in pounds per foot second 
C = per cent consistency of stock 


(2) Paper stock suspensions or pulps are not uniform 
(Newtonian) liquids. In some degree they approach plastics. 

There is evidence that in the turbulent flow range 
N,—2100, the friction of paper stock is nearly the same as 
water. 

James Cooper, Jr. (Tech. Assoc. Papers, XXV, 407-411) 
made an interesting analysis of the problem and reached 
the conclusion that the principle of dynamic similarity can 
be applied so that working back from Reynolds numbers 
for a given stock, an apparent viscosity can be obtained. 
This he expressed as 


0.095DC3 
8M 


for sulphite stock. Using the apparent viscosity obtained 
from this relation, the Reynolds number can be obtained 


lo = 0.05U 


HEAD LOSS IN FEET PER !0O FEET OF PIPE 
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(1) All friction or head drop valves are dependent on 
the basic relation 


where 


H = head in feet 


L = length of pipe in feet 

U = velocity in feet per second 

D = pipe diameter in feet 

g = acceleration due to gravity, feet per second 
T2A 


and the friction calculated in the normal manner, The 
accuracy of this method falls within the generally accepted 
limits, with some modification of the formula indicated for 
very low velocities and other types of stock. 

The above procedure requires considerable calculation in 
determining the pressure drop value. However, since its 
application is necessary only for the viscous flow range, it 
becomes feasible to simplify it. The following steps show- 
how this can be done: 
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M Dg 
ji oh, 20? 


In the viscous flow range 


I 
K = fN, and f = N. 
where K is a constant 
DUe 
Na aay 
Substituting we have 
KM _ H Dg 
DUe™ 1-20? 
and 
H _ 2UKM 
L = De 
from 
0.095DC% _ : 
we determine that 
0.095DC8 
M = “10050 
and substituting 
, 0.095DC8 
Eh 2UK 190 %90 
i= D?ge 


Since stock density is practically constant at 62.3 pounds 
per cubic foot regardless of consistency, we can combine 
all the constants into one 


2K0.095 
ge 


Re 


and 


AUDC? 


AUC 


From the N, vs. F relation K — 15.9 
2X 15.9 X 0.095 


al Es) 


A= 30.2 X 623 = 0.00151 
if AH is feet head loss per 100 feet of pipe then 
0.151UC3 


While this involves a burdensome calculation, to solve, it 
plots very readily. This plot can be readily checked 
against available test data. Lacking such test data points, 
the available TAPPI and Cameron friction charts have 
been spotted against the per cent consistency curves (CP- 
563A). 

The form of chart lends itself to compilation of pressure 
drop curves based only on accurate tests as such data 
become available; i.e, even if the relations from which 
the chart was prepared were in error, a back plotting of 
test data would indicate the proper location of the per cent 
consistency lines, and new charts could be prepared based 
solely on test results. It may well be that several charts 
will be needed, each for a different type of stock (ground- 
wood, sulphite, etc.). 

It is suspected that paper stocks and similar suspensions 
may move into the turbulent flow range at lower N, than 
2100 when consistency is high. 


T4 A 


The steps that must be taken to prepare charts of known 
accuracy therefore are: 


1. Develop a uniform and consistent test method to obtain 


accurate readings. : 
2. Arrange for tests to be run and for test data to be sub 


i: mitted to a central analyzing committee. 

In further consideration of the variables, it is important 
to classify all tests as to: source of stock, freeness of stock, 
degree of working applied to stock prior to test. 


In connection with the third item, degree of working, it 
is known that a paper stock continuously circulated seems 
to acquire a lower apparent viscosity with the length of 
time circulated. ie 

This report is made to suggest a method of obtaiming 
pipe-friction curves for paper stocks based on test data. 
The furnishing of this data promptly and completely must 
be left to TAPPI members who manufacture paper stocks. 

Mr. Goldsmith: Thank you, Mr. Gerbereux. That ends 
the data which is being presented. The presentation of the 
data was for the purpose of outlining the type of most 
important information that is available today. At this 
point the meeting is thrown open to discussion. 

Question: I would like to bring up the factor of the 

roughness of the walls, woodlined, cast iron, etc. Has data 
been published in that regard? 
' Mr. Gerbereux: I think that the difference in roughness 
can be brought into the problem because for viscous flow 
reading, you can get a direct multiplier factor which will 
tell you that for one roughness you get such and such a 
friction, multiplied by that factor, you get the friction for 
another roughness. 

It is possible on paper stock that the roughness factor 
may also have to take into consideration another item— 
velocity? I think that is quite possible. In other words, 
while on water or a petroleum fluid you can use a direct 
multiplier, I expect that on paper stock it will be a direct 
multipher times some other thing. 

Question. I note in the discussion that we have gone over 
about ten different variables that affect the flow of stock in 
pipe. I wonder what we know about instrumentation for 
measuring all of these variables accurately. 

Answer: I would suggest a basis of approach as followed 
by the metallurgists and physicists in approaching a similar 
problem. It may be helpful here. This is also in support 
of Dr. Galley’s theory inserting the ratio of greater to least 
diameter or, in other words, length to diameter of fiber in 
question. In past years, work has been done on the study 
of plastic flow of metals. Now metals are a heterogeneous 
mass similar to paper stock consisting of all shapes and 
forms, especially alloys, so that to hit a ground, they de- 
veloped the simplest forms, the core metals first. It was 
found that if the slip planes occur where the atoms are 
of the body centered type, that is the atoms are spherical, 
the shp is least. Where they are the face-centered type, 
there they are elliptical, the greater dimension to the least 
dimension that the friction increases as direct function of 
that relationship between the two dimensions. Of course, 
they are going to progress on and take the next complex 
step by adding a known shape to it and later add a third 
and so forth. It may be possible in the approach to this 
problem to segregate the factors one at a time to see what 
their performance is and then see what happens when you 
put them all together. 

Question: May I ask whether in your opinion that could 
be done in the field, or would that have to be done in a 
research center? 

Answer: I am afraid that it would have to be done in a 
research center because in the field you do not have any 
simple arrangement anywhere. 

Mr. Agronin: This question of instrumentation is some- 
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thing that bothers everybody who works with paper stock, 
I hate to say this to a group of TAPPI members, some of 
whom are chemists, but there are no instruments of any 
value on a correlated basis in this game. Instruments have 
been developed such as the freeness tester which works very 
well in one specific mill on one specific type of stock. In 
other words, the papermaker has been able to use that 
instrument to gage his own production to gage his own test. 
Those of us who attempt to correlate mill A against mill X 
finds that the test is no good at all. Now, one of the basic 
thines to take into consideration in testing will have to be 
better instruments. We, in our Dilts Laboratory, are 
doing a tremendous amount of work, directly and indirectly 
on determining and correlating various instruments. One 
of the factors which is used in testing stock is freeness, 
which is more or less a universal term. The fact is it is an 
accepted form. Now, as far as trying to correlate any 
results in terms of Canadian freeness mill A just does not 
do it. So we are looking for other factors. So the next 
person comes along and says freeness is indicative of fiber 
length and drainage capacity, or friction value, so we have 
been working on that basis. Another individual comes along 
and says that your fiber length factor is a good indication 
of what is happening, so Martini in Canada developed that 
grid and we have been working on that. Now, I just heard 
from McGill that they did a lot of work in their laboratory 
on the Clark fiber-length tester. Those are all factors. 
Before any definite work is done you had better get back 
to the basic factors. 

To be honest with you, so far we are Just at a loss. Now 
this question of friction drop is very important. This 
rifling of pipe may be the answer. We have no trouble in 
stock around 3 to 4%, but when you get up in 8 and 9% 
we have been very lucky, all of us who have gone into that 
particular field, in that we have had relatively little trouble 
in furnishing equipment for this. But one of the basic dif- 
ferences is trying to maintain a uniform consistency in 10 
feet of pipe. You cannot maintain some of it in 10 feet of 
open chest. When you add a frictional loss, you can ap- 
preciate some of the factors. Now, as I say, too many 
viscosities and fiber lengths are one of the factors. 

-Perhaps some bright young fellow will come out with 
an entirely new factor which will include something that 
we have missed so far which will give us an answer to this 
problem. I will be honest with you that up to now we have 
looked at this for a long time in our organization and we 
have not yet found any factor that we can start with to 
correlate from. Mr. Gerbereux has developed it in terms 
of viscosity but, of course, he will tell you that viscosity is 
something that you cannot seem to pin down. You cannot 
measure it. You have no way we know of measuring it. 

Now one of the basic considerations in developing better 
curves is entirely based on this instrumentation factor. We 
published a set of curves based entirely on instrumentation 
factors and we get very good results when we apply 
them. The greatest trouble is when a mill man_ tries 
to apply them, he just does not know what constants 
to use. They will come to us and say, “Look we figured 
140 feet and you figured 120 feet.” Well, inherently we 
apply the factors in terms that we know that the stock 
came from there, and we know the pipe is in such a con- 
dition, and we know this and we know that, true, as an 
experience factor, we have it, but try to pin it down and 
tell the other guy. 

Dr. Galley: To the best of my knowledge, no one has 
ever used a more precise research instrument for measuring 
viscosity. I am thinking of an instrument like the Cuette 
viscosimeter which is the torsional type and in which end 
corrections have been taken care of and other such trouble- 
some factors. Does anyone know whether a really precise 
instrument of that kind has been used for pulp? 
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Answer: In the Institute, Gray’s tester has been found 
to be the best for this purpose. 

Dr. Galley: I would suggest that that would be the best 
place to start in a program for the measurement of vis- 
cosity. ; 

Mr. Goldsmith: Does the question boil down to this? 
Until you can define a special stock, you cannot say what 
your data represents. In other words, in any major project 
in any attempt to establish good friction curves for general 
use in the industry that could be standards, you would have 
to define the particular stock in some terms. You can say 
where it came from, you can say what treatment it has had, 
you can give its freeness on some scale, but can you by 
some such designation as a viscosity description specify 
that stock in a manner that 10 years hence another investi- 
vator will get substantially similar results that he could 
re-establish those conditions? 

Dr. Galley: Well, I think that the viscosity measure- 
ments can be looked upon as an integration of a number of 
these factors. In addition there will still have to be correc- 
tions for roughness of the wall, possibly wall material, but 
insofar as friction within the stock is concerned, I think 
that should be worked up as a standard part of integration 
to which we would go back years later and get an over-all 
fizure. Noy if one made a number of measurements of 
viscosity arid different types of stock and different types of 
treatment, etc., I think in addition to getting this over-all 
integrated figure of viscosity, a general picture would arise 
as to the effect of all these other factors, what effect they 
would have, fiber length, amount of fibrillation, different 
types of stock, etc. That would have to appear as the 
result of a large mass of data. Meantime, it still seems to 
me we need these viscosity figures, dropping in as standard 
a manner as we can make them, taking into account criti- 
cisms we have to make of them. 

Mr. Goldsmith: Do you believe, Dr. Galley, for purposes 
of these tests, viscosity description in terms of a test or a 
curve of a given stock would cover the characteristics of 
that stock as far as it applied to the friction of that stock? 

Dr. Galley: Yes. 

Mr. Goldsmith: Is there an instrument or a method for 
establishing this viscosity ? 

Dr. Galley: I believe, offhand, that there are types of 
instruments which have been used for similar suspensions 
in other fields which have been of real value there like the 
one I mentioned, the Cuette type, would serve a really 
useful purpose in this field. 

Mr. Goldsmith: We have here what sounds like a corner- 
stone to any project undertaken. The question of return- 
ing each specific stock on which tests might be made to an 
attempt to express it in terms of viscosity. What is the 
thought of the meeting? Does the meeting agree with Dr. 
Galley that some type of viscosity test is likely to give a 
basis for differentiating different stocks and for the purpose 
of definmg different stocks so that in practical use people 
can take the one closest to their own conditions? Could 
we have some expressions? 

Question: How much weight can we put on Mr. Mac- 
kenzie’s figures on flow in pipe? We have practically the 
same stock tested in the same manner, yet minor differ- 
ences make a major difference in velocity. ; 

Answer: We do not know what his viscosity was and also 
we may find that the minor differences noted might turn 
out to be major ones. 

IDYp. Galley : I rather suspect that we are trying to meas- 
ure something that is a little bit more than viscosity. I 
would not attempt, however, to give it a name until such 
a time as we have determined that there may be another 
factor in it. T he gathering of statistical data, until such 
time as we can discover a meaning to it, is the only way we 
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will ever get a true verification of the picture. We should 
not be discouraged by the fact that some of these results 
seem to be so far apart. After all there are probably less 
than a few hundred gathered so far. You need a few thou- 
sand items put together to get reliable statistical data on 
something as complex as this. I think it would be best. to 
continue to gather data, get it and put it together and 
narrow the range down as time goes on to see what the 
pattern actually is. 

Mr. Forrest: I have some viscosity curves which were 
run by a paper mill and I will have to get their permission 
before I can turn them over. If I can get their permission, 
I will be very glad to do so. I believe they were taken on 
the Storemermeter or something like that, I believe that 
is what they were run on. 

Mr. Goldsmith: May I ask a question before the group? 
We have had outlined here the present knowledge of a 
subject which is extremely important to all engineers in 
our industry. Is it desirable, is it timely that a project be 
undertaken by TAPPI to verify and consolidate the various 
sets of curves which today exist, and to establish a set of 
standard curves incorporating the information existing 
after it has been verified and checked, and the new in- 
formation it might be desirable to obtain. Is it the opin- 
ion of this group that we should undertake a project of 
this scope? Would anybody care to comment? 

We have had from Mr. Shaw the expression of interest 
on the part of his company and_I think we could probably 
count on a great deal of assistance from the other leading 
hydraulic firms who are represented here on the panel. 

Col. Johnston: I think we should have a subcommittee 
to carry this subject further. 

Mr. Goldsmith; I think that was a very fine suggestion, 
Col. Johnston suggested a subcommittee of this committee 
to study this subject in view of the material available today 
to set up a plan of approach and set up a tentative proce- 
dure for mill testing in the light of the instrumentation 
available today. If that is the consensus of the group, we 
will appoint such a subcommittee. Do we have other 
comments? What is the general feeling? 

Comment: I would hke to point out that I think the 
feeling at the Institute that Dr. Van den Akker has is that 
he feels you cannot go too far with small equipment in 
measuring these effects. The equipment that Gray used 
was the Stormer type viscosimeter of at least a foot in 
diameter, but in the problem they were working on, they 
felt they had to get sufficiently large equipment so that 
the equipment is much larger than the diameter and length 
of fiber. I think there should be some limitation on the 
work very definitely. 

Mr. Goldsmith: You mean as far as the laboratory work? 

Response: Yes, they feel that they cannot go very far 
in using laboratory data because with small scale equip- 
ment, you are not able to correlate. 

Mr. Goldsmith: Aren’t we coming to the point where we 
need both, to a realization that to advance a project of this 
scope we would have to get specific stock. We would have 
to find a way of setting up a test run in a mill defining the 
stock in that mill, possibly out of the beater chest and back 
into the beater chest so that the operation is not inter- 
fered with in any sense, and correlate that with whatever 
factors can be more easily established in the lab. Is that 
what our thinking is coming to? 

Mr. Gerbereux: No matter where it comes from, the 
mill or the laboratory, it should be obtained in a uniform 
manner, otherwise you are just fooling yourself to try to 
compare it. 

Mr. Goldsmith: Gentlemen: In order to test the sense 
of this group in undertaking a project we want to feel cer- 
tain there is the interest behind it, will somebody make such 
a motion, or just a show of hands of those who think such a 


TBA 


project undertaken could be productive. It would be a er 
one. Could we have a show of hands to show the amount 0 
interest existing? Thank you very much. 

Your Chairman would then like to designate Mr. Mac- 
kenzie of Eastman Kodak as the Chairman of this sub- 
committee and in due course I know you will all hear from 
him. : 

Mr. Goldsmith: Suppose we leave it to the subcommittee 
to seek its own members. We know it will need to represent 
the pump manufacturing concerns, we know it will have 
to represent the leading research institutions and leading 
researchers in the field, we know it will have to include the 
practical mill engineers in whose terms it will have to 
finally add up, and who have to use it. So in behalf of this 
committee, I want to thank you gentlemen for offering to 
serve on this subcommittee and I know Mr. Mackenzie will 
be glad to coordinate it. 

Mr. Hall: 1 was in hopes that we would have a review 
of B & H by Dr. Naedelman, but since he did not present 
his report, you might be interested in a few figures which 
I have taken down from those of the Brecht & Heller re- 
ports. If you folks think you are mixed up in the friction 
loss data which is available in this country, you should get 
this B & H stuff. Taking 5% consistency through an 8- 
inch pipe at 1200 r.p.m., the Hydraulic Institute shows a 
friction loss of about 70 ft. per 100. B & H shows it as 
only 30. If you come back to 31/2%, the Hydraulic In- 
stitute for the same capacity gives a friction loss of 23 and 
Heller & Brecht (?) show 11. (8-inch pipe, sulphite 
1200 gal.) 

When I first got this information I wrote to the Swedish 
DeLaval Company and asked them what information they 
had available and they said to be perfectly frank, they did 
not have anything available which they would consider 
accurate. They found, on the continent, a variation be- 
tween different manufacturers of about 300%. I wrote to 
Mather & Platt and asked them what information they had 
and after you read their long letter, it comes down to about, 
take your own value because as I| said, it will probably be 
as accurate as anything we have. I think we certainly 
need this information. Heller & Brecht reports are all 
written in German and I had difficulty translating them, 
but I have here two sets of curves which I took, which 
while not 100% accurate, they do show the fairly close 
translation of what he has worked out. In general, I would 
say that the H & B reports show that the friction loss 
according to their method of testing, is about half of what 
we are now using. It might be interesting to mention that 
taking 1200 gal. H & B say 30, and I think on that slide 
rule of yours, Tany, it gets up to over 100, that is 5% 
through an 8-inch pipe at 1200 gal. 

Mr. Agronin: We would figure about 75. 

Mr. Hall: There is 75, 70, and 30 and I think if you took 
the Gould data you would get another value. So I really 
think there should be something done. It is really con- 
fusing. 

Comment : I believe there is another way to approach this 
problem. I believe if we could encourage some bright young 
student to become interested and encourage him to get a 
theoretical solution, we ‘might be able to uncover informa- 
tion which would be of vital importance and would certainly 
solve our wondering in regard to the variables. 

Mr. Goldsmith: May I say that the subcommittee will 
attempt to make such a plan and make any recommenda- 
tions which they feel will be justified toward work of the 
kind you suggest on the part of students, which may have 
to wait until we have something to show before we can £0 
to Mr. Hemphill and Mr. Macdonald and ask for funds. 
But give them a project under way and then I know we 
could count on a very favorable consideration. 

May I say this, the subcommittee which has just been 
formed, will need interested engineers, mill engineers. Any 
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of you who are not associated with the TAPPI committee 
and who are interested in this project, please get in touch 
with us because I believe this will be a very interesting and 
long way project. It is in my mind, something like the dry 
work which the drying committee has been doing. It is 
going to require doing in it sections year by year. A spe- 
cific stock this year, another specific the next year, and 
over a period of time it should result in standard curves 
where we will all be speaking the same language. 

Are there any other comments to be made at this time. 
The subject is too great for us to attempt to cover it in any 
greater detail and I believe we have roughed it out quite 
well. 

If there is no further discussion and it is your desire to 
adjourn, at this point, I think it would be in order. 


Preliminary Report of Hydraulic Subcom- 
mittee 


At the November Engineering Conference in Buffalo, 
N. Y., a subcommittee of the Fundamental Engineering and 
Research Committee was established to study the problem 
of friction loss from stock flow in pipes. This committee 
was named “Hydraulic Subcommittee.” 

At the Buffalo meeting a number of speakers took part 
m a symposium on this subject and the conclusions that 
were drawn from this symposium were that there was 
considerable confusion in the industry as a whole on this 
subject and that there was considerable conflict in the data 
that had been published on this subject to date. 

In order to get a statistical picture of how bad this con- 
fusion was a questionnaire was sent out to the eleven lead- 
ing pump manufacturers in the eastern part of the United 
States supplying the paper industry with centrifugal pumps. 
This questionnaire covered the basic curves they use for 
calculating stock friction, the correction factors they use 
for various types of pulp, and the correction factors they 
use for various different pipe materials. The following is 
a summary of their replies: 

Five pump manufacturers use the Allis-Chalmers Curves 

exclusively. 

One pump manufacturer uses both Allis-Chalmers and 

Cameron. 

One pump manufacturer uses Allis-Chalmers Curves for 

small volumes and Shartle Curves for large volumes. 

One pump manufacturer uses the Allis-Chalmers Ground- 

wood Curve. 

One pump manufacturer uses the Cameron Curve exclusively. 

One pump manufacturer uses the Shartle Curves exclusively. 

A casual study of these curves will show quite a difference 
for any particular point between the readings on the three 
different curves. To show how these vary, the variances for 
sulphite pulp were calculated for a 6- and a 12-inch pipe. 
These were averaged over the full range of the curve in 
question and the following relationship was obtained. Allis- 
Chalmers Sulphite Curve was taken as 100% simply to 
establish a base. There is nothing to indicate that it is 
any more reliable than the other curves, as they were all 
presumably obtained under similar conditions of accuracy. 
If we assume the Allis-Chalmers Sulphite Curve as 100% 
in a 6-inch pipe, the Shartle Curve will give us an average 
reading of 250%, while the Cameron Curve will give an 
average reading of 150%. In a 12-inch pipe we assume the 
Allis-Chalmers Curve at 100%, the average deviation of 
the Shartle Curve will be 112%, and the Cameron Curve 
93%. Individual point variations from the Allis-Chalmers 
Curve vary anywhere from 67 to 285%. This information 
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alone indicates the need for an establishment of this Hy- 
draulic Subcommittee and the necessity for some funda- 
mental studies in the head loss resulting from the flow of 
paper stock in pipes. 


Correction l'actors for Various Pulps 


In reply to the questionnaire with respect to the cor- 
rection factors used for various pulps, one pulp manufac- 
turer stated that they accepted the purchaser’s head specifi- 
cations and did not make any corrections themselves. A 
second pump manufacturer stated that their district en- 
gineers used their own judgment and there were no estab- 
lished correction factors maintained at the home office. A 
third pump manufacturer stated that they made no cor- 
rections for different types of stock, except in the case of 
groundwood where they used the Allis-Chalmers Ground- 
wood Curve. The remaining seven pump manufacturers 
that rephed gave correction factors for some or all of the 
following pulps. The following tabulation gives the high, 
low, and average for each pulp, using raw sulphite as 100%. 
The following tabulation is for pump manufacturers using 
the Alls-Chalmers Curves: 


Pulp High, % Average,% Low,% 
Raw_ sulphate 125 106 100 
Bleached sulphite 110 98 80 
Bleached sulphate 110 100 90 
Soda 100 94 85 
Straw 100 92 85 
Rag 100 98 85 
Refined stock 100 96 80 
Mixed papers 100 90 70 


Loaded stock 110 94 65 


The corrections for the Cameron Curves in general are 
higher than those used for the Allis-Chalmers Curves, while 
the corrections for the Shartle Curves are in general much 
lower than those used for the Allis-Chalmers Curves. 


Corrections for Different Types of Pipe 


Eight pump manufacturers submitted correction factors 
for some or all of the following different types of pipe. 
These factors have been averaged using old cast iron pipe 
as equivalent to 100%. 


Type Material High, % Average; % Low, % 
Spiral riveted 110 101 100 
Wood stave 100 84 80 
Copper 140 93 62 
Cement lined 4 at 100% and 1 at 54% 
Rubber lined 100 80 50 
New pipe 115 105 100 


Transite 1 manufacturer only—75% 


It can be seen from the above that two pump manufac- 
turers using the Allis-Chalmers Curves for Bleached Sul- 
phite through copper lines could vary 300% in their pipe 
friction loss calculation, while two manufacturers using dif- 
ferent curves for Raw Sulphate through cast-iron pipe 
could vary as much as 350% in their calculations of friction 
loss. 

K. J. Macknnzin, Chairman 
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ASSOCIATION NEWS AND EVENTS 


ee 


12:30 pm. LuncHeon (WHERE You WILL) 
2:00 p.m. Rounp TaBLEe SESSIONS: 


Statler Hotel, Boston, Mass. A. Steam anv Pownr (Georgian Room) 
“Standardization of Steam Turbines for 


Fourth Engineering Conference 


PROGRAM Paper Mills,” by J. C. Spahr, Westing- 
pam ay cones) house Electric Corp. and J. L. Kerr, 
3:00 p.m. RecisTRATION (Mezzanine) General Electric Co. 
Discussion led by H. R. Arnold. Union 
Monday, October 31 Bag & Paper Corp. | ‘ 
8:30 am. Recisrration (Mezzanine) “Acid or Solvent Cleaning of Boilers,” by 
9:15 am. GENERAL Session (Georgian Room) C. H. Groom, Dowell, Ine. 
George H. Pringle, General Chairman Discussion led “by 2 URE Schnaufer, De- 
Opening Remarks, by A. E. Bachmann, troit Sulphite Pulp & Paper Co. 
Missisquoi Corp., President, TAPPI “Instrumentation of Steam and Power 
9:30 a.m. Plants” 


Discussion led by F. E. Hutton, Babcock 
& Wilcox Co. 
. Mitt Design AND ENGINEERING ASPECTS 


Mini Desiagn anp Economic ASPECTS SESSION 
(Georgian Room) 


— 
w 


A. H. Johnson, Consulting Engr., Chairman (Parlor C) 
“Pulp and Paper Mill Building Design,” by ee ‘ ey 
ery Paper Machine Drives 
M. C. Celli, Rust Engineering Co. a ee 
é6 / : Sanaeey, ae Discussion led by R. A. Packard 
Paper Machine Drives, by Roland A. Pack- C. ENGINEERING RESEARCH AND MACHINE 
oe ard, Holyoke Machine Co. pe Desicn (Parlor A) 
11:15 am. ENcGInrertInG Dara SHEETS SESSION (Georgian “Stock Flow and Pipe Friction Drop” 
Room) Discussion of Project of the Hydraulics 
Henry J. Perry, Consultant, Chairman Subcommittee led by K. J. Mackenzie, 
Discussion of Plans for Supplementing the Eastman Kodak Co., Chairman 
TAPPI Engineering Data Sheet Service D. Marrrtats Hanpurne (Parlors D and E) 
12:30 pm. LuNcHEON (WHERE You WILL) ‘Discussion of S. L. Foster’s paper and 
Note: Committee luncheons as arranged by chairmen. Miscellaneous Inquiries, led by George 
2:00 p.m. ENGINEERING RESEARCH AND MacHINEe De- y R. Wadleigh, Chairman 
SIGN SESSION (Georgian Room) E. Paper MANUFACTURE (FOURDRINIER) (Par- 
P. H. Goldsmith, Pusey & Jones Corp., Chair- lor B) 
man Any ; “Paper Machine Stock Inlets.” 
“Suggested Standardization of Spherical Bear- Discussion led by Noel Phillips, Cham- 
ings on the Wet End and Drier Sections of pion Paper & Fibre Co., Chairman. 
Paper Machines,” by G. H. Spencer, The 6:00 p.m. Ger-rocerHER Parry (Ballroom Foyer) 
Torrington Co. 7:00 p.m. Sponsor’s Dinner (Ballroom) 
“Beta-Ray Basis Weight Gauge,” by E. A. 
Crawford and M. Strain, Continental Paper Wednesday, November 2 
Co. we : ; : 
; f 9:00 am. DryIna AND VENTILATING SESSION (Georgian 
3:30 p.m. Marrertats Hanpirina Session (Georgian Room) is | : 
Room) A ScReMigaie: ae ; : 
: : : " A. EH. omery, J. O. Ross Engineerin 
G. H. Wadleigh, Consulting Engineer, Chair- Cos One - 3 . a 
Te eee si “Water Heating System and Briner Econo- 
Conveyors in Pulp and Paper Mills,” by S. mizer,” by A. C. Smith, Newton Falls Paper 
L. Foster, Kalamazoo Vegetable Parchment oh 
Co. “Heating and Ventilating the M. & O. Paper 
Tuesday, November 1 Co. Bleachery,” by J. H. Davidson, Minne- 
9:00 am. Stream AND Power SEssion (Georgian Room) sota & Ontario Paper Co. 
Charles J. Sibler, West Virginia Pulp & Paper 10:45 am. ExLecrricAL ENGINEERING SESSION 
Co., Chairman ; A. 8. Goodrich, Hammermill Paper Co., Chair- 
“Recovery of Waste Heat in Paper Mills,” man 
by D. K. Dean, Foster-Wheeler Corp. “Power Requirements for Paper Machines” 
“Selection of Steam Pressures and Tempera- First Report on Committee Project, by A. 
tures for Paper Mill Power Plants,” by M. _S. Goodrich, Chairman 
H. Dixon, St. Regis Paper Co. and W. C. “Electrification of a Pulp and Paper Mill,” 
Bloomquist and W. B. Wilson, General by J. C. Lynch, Hammermill Paper Co. 
Electric Co. 12:30 pm. TAPPI ENGINEERING Division LUNCHEON 
10:45 am. Minit Marnrenance AND MATERIALS SESSION _ A. E. Bachmann, Chairman 
(Georgian Room) Speaker: Dr. George R. Harrison, Dean of 
William McIntosh, Jr., Southern Corp., Chair- Science, Massachusetts Institute of Tech- 
man nology 
“Maintenance Costs in a Fine Paper Mill,” by 2:00 p.m. Rounp-TaBLe SEssions: 
; ID), Ross-Ross, Howard Smith Paper Mills. F, Mizu MarnrenaNnce AND Marerrats (Par- 
“Process Piping Other than Black Pipe,” by lor A) 
B Fred VY. Doutt, Champion Paper & Fiber Co. “Effect of Carbon Powder Preparation on 
Use of Transite Pipe in the Pulp and Paper Plain Carbon Steels,” by Milton Stoll, 
Industry, by C. W. Ziegenbusch, Mead formerly Professor of Metallurgy, Poly- 
Corp. technic Institute of Brooklyn 
80 A 
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_ been arranged at the Statler Hotel. 
_ be sure to mention the TAPPI Engineering Conference. In 
| past conferences a very large number arrived on Sunday. 


Question Box on Maintenance led by Wm. 
ce Jr., Chairman 
G. ExvectricaL ENGINEERING (Parlor C) 
Discussion of Power Requirements Report 
led by A. 8. Goodrich, Chairman 
H. Drying AND VENTILATING (Georgian 
Room) 
Discussion of Air Filtration, led by A. FE. 
Montgomery, Chairman 
I. Paper MANvuFAcTURE (CYLINDER) (Parlor 
B) 
Discussion of Cylinder Machine Operation, 
led by A. EH. Bachmann 
J. Data Suuer (Parlors D and E) 
Organization of Data Sheets Committee 
and Outline of Program of Work, led by 
Henry J. Perry, Chairman 


Thursday, November 3 


Pian?’ Visits Leave From Horen Starter 

1. Waupotb Trip: To Bird & Son, Inc. Bird 
Machine Co., The Foxboro Co., and 
Draper Bros. Co. plants. 

2. Worcester Trip: To Rice Barton Corp., 
Norton Co., Riley Stoker Corp., and Lod- 
ding Engineering Co., plants. 

3. Lynn Trip: To General Electric Co., 
River Works. 

4. Hype Park Trip: To Sturtevant Div., 
Westinghouse Electric Corp. plant 
Note: ‘Transportation to the plants men- 

tioned in these trips will be furnished and 
luncheon served through the courtesy of 
the host companies. 


9:30 am. 


Adequate housing facilities have 
In making reservations 


Room Reservations: 


Registration facilities will be available at 3 p.m. 


Fibrous Agricultural Residues Meeting 


S. I. Aronovsky, Chairman, TAPPI Fibrous Agricultural 
Residues Committee, announces that the fall conference 


_ sponsored by this Committee will be held at the Terre Haute 


House, Terre Haute, Ind., on November 7-8, 1949. 

The tentative plans for the meeting cover two sessions on 
straw pulping, processing, and refining on November 7. The 
meeting of the whole Committee, with reports of the activi- 
ties of the various subcommittees, will be held on Tuesday 
morning, November 8. This meeting will be open to all 
who may be interested. The afternoon of November 8 will 
be devoted to visits to the mill of The Terre Haute Paper 


| Co., and to other industrial plants in Terre Haute and 


vicinity. 

R. F. Burns, Vice-President of The Terre Haute Paper 
Co., host company of the meeting, will be Chairman of the 
Arrangements Committee. 


1950 Nominating Committee Report 


The Report of the 1950 Nominating Committee was pub- 
lished on page 54A of July Tappi. Since it was published, 


~W. B. Lincoln of the Inland Container Co. has found it 


necessary to retire as a member of the Executive Committee. 

Henry J. Perry, Chairman of the Nominating Committee, 
reports that the Committee has approved the nomination of 
Richard P. Price, Vice-President and General Superintend- 
ent of the Hammermill Paper Co., Erie, Pa. to serve the 
one year remaining in Mr. Lincoln’s term as member of 
the Executive Committee. Mr. Price’s name will be in- 
eluded in the letter ballot to be sent later in the year to all 
members for vote. 
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of your customers 


Suppose he is a printer. 


He knows the finish he wants on the paper to 
vet best printing results. He knows that a sheet 
is no better than the finish. 


With Butterworth Calender Rolls in your stack, 
you can see the difference—in more uniform 
surfaces, better calendering. 


Your production records will show you the 
economy of standardizing on Butterworth Rolls. 
Fewer delays and breakdowns. Longer service. 
Less labor time spent in making changes. 


Butterworth Calender Rolls are made of the 
finest materials available, long staple cotton free 
of any foreign matter and top quality paper of 
high rag content. Pre-tested for smoothness, 
hardness and density. Locked on the shaft 
under tremendous pressure—they can’t slip or 
come loose. 


Call us on your calendering needs—new rolls or 
refills. Prompt service. Superior workmanship. 


For full information, write or call H. W. Butterworth & Sons 
Company, Philadelphia 25, Penna.—Providence Division, 
Providence, R. I. : : Charlotte, N. C., 1211 Johnston Building 
In Canada—W. J. Westaway Company, Hamilton, Ontario 


Butterworth 
Calender Rolls 
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LOCAL SECTION ACTIVITIES’ 


Reports of Meetings, Personnel and Events 
eS eae 


Pacific 

The Executive Committee of the Pacific Section met on 
July 22 and was attended by W. F. Holzer, Chairman, R. I. 
Thieme, H. C. Wall, H. W. Bialkowsky, Otto H. Sangder, 
Ben Natwick, R. M. True, O. K. Chapman, F. J. Weleber, 
John E. Robison, Max R. Oberdorfer, and J. L. McCarthy. 

It was again decided to hold four meetings in addition 
to the annual meeting which will be held in May or June, 
1950. These will be held on October 25, 1949; December 
6, 1949; February 7, 1950; and April 7, 1950. They will 
be devoted to Engineering, Instrumentation, Paper Making 
and Converting, and to the Shibley Award Committee. The 
December meeting will be held jointly with the Superin- 
tendents Pacific Division. 

The following resolution was adopted: 

“The Pacific Section of TAPPI recognizes the outstanding 
job which has been done in the publication of the new 
Technical Association Journal Tappi. This Section com- 
mends the National Officers, the Executive Committee, the 
Editor, and Editorial Board for their excellent work and 
expresses appreciation for their accomplishments.” 


Ohio 

The first meeting of the Ohio Section will be held at the 
Hotel Manchester, Middletown, Ohio, on October 13. The 
speaker will be Allen Abrams, Vice President, The Marathon 
Corp., Rothschild, Wis. 

Chairman Art Thurn has appointed the following to 
membership of the Section Publicity Committee: Chairman 
—KEarl Knapp, Auglaize Box Board Co., St. Marys; Herb. 
Smith, Mead Corp., Chillicothe; Don Goodman, Sorg Paper 
Co., Middletown; Harold Koch, Aetna Paper Co., Dayton; 

-and Harold Jomer, Champion Paper & Fibre Co., Hamilton. 


Lake Erie 


A new prospective local section is in process of being 
formed to serve the area from Erie, Pa., to Monroe, Mich., 
and for about 100 miles south of Lake Erie. A preliminary 
organization committee meeting was held on July 22 at 
Cleveland, Ohio, and was attended by Lewis Burnett, Ohio 
Boxboard Co., Rittman, Ohio; W. D. Manor Consolidated 
Paper Co., Monroe, Mich.; C. P. Springer, Chase Bag Co., 
Chagrin Falls, Ohio; and Wm. Schoenberg, Lord & Schoen- 
berg, Cleveland, Ohio. 

At that time a temporary name was selected—The Lake 
Erie Papermills and Converters Technical Association. 
Meetings will be held on the first Friday of each month, 
starting on October 7 at Cleveland. The October 7th meet- 
ing will be held at the Hickory Grill, 929 Chester Ave., 
Cleveland, at 6:30 p.m. The subject of the meeting dis- 
cussion will be “Paper and Paperboard Finishes.” 

Although notices of this meeting have been sent to all 
TAPPI members in the region, details concerning the 
Group may be obtained from William Schoenberg, Lord & 
Schoenberg, 1200 West 9th Street, Cleveland 13, Ohio 
(Telephone: Tower 1-8147). 

Ed. Note: It is the practice of the national association 
not to organize any of its local sections. Members interested 
in forming prospective sections are encouraged to do so and 
may receive such help as may be necessary from the Na- 
tional Association. The first step is to form an independent 
body which is generally called a Group, although this 
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designation is not necessary. When it is evident that 
the Group has the qualities that will enable it to survive 
it may apply for a charter from TAPPI. Since the success 
of a local body depends on good leadership that must func- 
tion without much outside help this practice has been found 
to be quite sound. Each section has had to depend upon 
itself and consequently has maintained a very high quality 
of executive leadership from the start. 


Delaware Valley 


The first meeting of the Delaware Valley Section will be 
held at Spring Brove, Pa., on Friday, September 30. A fea- 
ture of this meeting will be a visit to the H. P. Glatfelter 
Company’s mill in the afternoon. The dinner meeting will 
start at 5:30 pm. E. W. Clem, Chief Engineer of Rice 
Barton Corp., Worcester, Mass., will discuss some of the 
newer developments on paper machines. 

The programs for the remaining meetings of the year 
will include printing, quality control, pulp testing and dry- 
ing, as well as panels on sizing and mill maintenance. 


Maine-New Hampshire 


The Maine-New Hampshire Section will meet on October 
21-22, 1949 at the Lafayette Hotel, Portland, Me. The 
technical sessions will be held at 2:00 p.m..on the 21st 
and at 9:00 am. on the 22nd. The general theme will be 
“Chemical Reinforcers.” At a panel discussion, on Satur- 
day the 22nd, emphasis will be given to the use of starch 
in paper. 

The meeting will be terminated in time to permit attend- 
ance at either the Colby-Bowdoin football game at Bruns- 
wick or the Maine-Bates game at Lewiston. 

The Program Committee consists of G. A. Day, Brown 
Co., R. S. French, Keyes Fibre Co., and J. B. Calkin, Uni- 
versity of Maine. The Arrangements Committee is com- 
posed of J. J. Thomas, 8. D. Warren Co.; F. H. Frost, S. D. 
Warren Co.; and H. E. Pratt, Pejepscot Paper Co. John 
L. Parsons, Hollingsworth & Whitney Co. is Chairman of 
the Section. 


RECENT BOOKS 


Industrial Rheology and Rheological Structures. By Henry 
Green. John Wiley & Sons, Inc., New York. 1949, 
Cloth 5% & 8%, 311 pages. Illustrated. $5.50. 


The purpose of this book is to give the laboratory man 
a workable rheological system which can be used for re- 
search or plant control purposes in the field of coatings, 
printing inks, resins, plastics, asphalt, ete. 

It is an advanced work and does much to correlate the 
work of the microscopist and the rheologist. It deals with 
such subjects as microscopical examination of flow, viscosity, 
thixotropy, plastic flow, laboratory measurements, particle 
size, ete. 

Mr. Green (now deceased), formerly of the Interchemical 
Corp. has participated in TAPPI coating meetings. 


Copies may be obtained from TAPPI, 1 
New York 17, N. Y, HON , 122 East 42nd Street, 
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PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


Derry Akeroyd, Engineer, Paper Div., Personal Products 
Corp., Milltown, N. J., a 1943 graduate of Newark College 
of Engineering. 

Maurice S. Anderson, Chemical Engineer, Oxford Paper 
Co., Rumford, Me., a 1937 graduate of Northeastern Uni- 
versity. 

Sydney R. Annett, Chemical Sales Development, Mon- 
santo Canada Ltd., LaSalle, P. Q., Canada, a 1938 graduate 
of McGill University. 

LeRoy J. Bauer, Sales Engineer, Shartle Brothers Machine 
Co., Middletown, Ohio. Attended University of Cincinnati. 

Geoffrey Broughton, Head, Dept. of Pulp and Paper 
Chemistry, Lowell Textile Institute, Lowell, Mass., a 1938 
graduate of Massachusetts Institute of Technology. 

Emery Brugh, Paper Testing, Time, Inc., New York, 
NPS 

Leopold A. Demolder, Chemical Engineer, Papeteries de 
Genval, Genval, Belgium, a 1924 graduate of the Univer- 
sity of Strasbourg. 

Milton W. Dippold, Industrial Chemist, Spencer Kellogg 
& Sons, Inc., Decatur, Ill., a 1943 graduate of James 
Milhkin University. 

John W. Donohue, Superintendent, Blackstone Glazed 
Paper Co., Pawtucket, R. I. 

Allen W. Evans, Chief Chemist, Southalls (Birmingham) 
Ltd., Saltley, Birmingham, England, a 1923 graduate of 
Birmingham College. 

Lawrence Gussman, Vice-President in charge of Technical 
and Manufacturing Diy., Stein, Hall & Co., Inc., New York, 
N. Y., a 1937 graduate of Columbia University. 

Frederic D. Helversen, Chief Industrial Engineer, Crown 
Zellerbach Corp., Portland, Ore., a 1939 graduate of Massa- 
chusetts Institute of Technology with an MS. degree. 

Jean E. G. Hery, Engineer, Edouard Hery Consultants, 
Paris, France, a 1935 graduate of Ecole Nationale des Pouts 
et Chaunees de France. 

E. Langford Jones, Chief Chemist, Hercules Powder Co., 
Hopewell, Va., a 1939 graduate of William and Mary 
College. 

Theodor N. Kleimert, Head, Cellulose Research Div., 
Lenzinger Zellwolle- und Papierfabrik A/G, Lenzing, Ober- 
osterreich, Austria, a 1924 graduate of Technical University, 
Vienna, with a Ph.D. degree. 

Jacob Lichman, Vice-President in charge of Sales, Ameri- 
ean Resinous Chemicals Corp., Peabody, Mass., a 1934 
graduate of Boston University. 

Nils B. Lundgren, Chief Chemist, Holmens Bruks och 
Fabriks (A/B, Norrkoping, Sweden, a 1939 graduate of The 
Royal Swedish Technical University. 

George R. Marsh, Engineer, C. J. Merrill, Inc., Portland, 
Me., a 1931 graduate of Tufts College. 

Oscar L. Miller, Assistant to President, Balsthal Paper 
Mill, Balsthal, Switzerland, a 1945 graduate of Swiss Fed- 
eral Institute of Technology. 

William A. J. Mitchell, President, Central States Engi- 
neering, Inc., Appleton, Wis., a 1938 graduate of the Uni- 
versity of Wisconsin. 

E. H. Muntinga, Director, Cooperative Strawboard Mill, 
De Endracht, Appengedam, Holland, a 1926 graduate of 
Agricultural University, Holland. 

Robert A. Negaard, Chemist, Paper Div., Continental 
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Can Co., Utica, N. Y., a 1949 graduate of New York State 
College of Forestry. 

Ralph O. Phillips, Vice-President in charge of Mill Opera- 
tions, Chemwood Corp., Manchester, N. H., a 1915 graduate 
of Tufts College with an M.S. degree in 1916. 

John H. Purse, Librarian, Carbide and Carbon Chemicals 
Corp., South Charleston, Va., a 1929 graduate of the Uni- 
versity of Virginia. 

Kenneth L. Rawlinson, Laboratory ‘Technician, Bur- 
roughs Adding Machine Co., Detroit, Mich. 

John F. Reid, Sales Promotion and Technical Develop- 
ment, Spencer Kellogg & Sons, Ind., Decatur, Ill. Attended 
the University of Buffalo. 

Curt Rosenblad, President, Rosenblad Corp., New York, 
N. Y., a 1923 graduate of Technical University, Stockholm, 
Sweden. 

Alfred L. Saindon, Jr., Bar Mills, Me., a 1949 graduate 
of the University of Maine. 

Wiliam Schoenberg, Sales Agent, Lord & Schoenberg, 
Cleveland, Ohio. Attended the University of Chicago. 

Frederick L. Schucker, Chief Chemist, Hercules Powder 
Co., PMC Dept., Parchment, Mich., a 1943 graduate of 
Franklin & Marshall College. 

Lloyd H. Silvernail, Chemist, Dow Chemical Co., Mid- 
land, Mich., a 1942 graduate of New York State College of 
Forestry. 

Jack P. Smallridge, Research and Development, Paper 
and Cardboard Products, The Metal Box Co. Ltd., London, 
England, a graduate of Merchant Venturers Technical Col- 
lege, Bristol. 

William S. Spiller, Materials Control Engineer, Marinette 
Paper Co., Fort Edward, N. Y., a 1948 graduate of Massa- 
chusetts Institute of Technology. 

Henry R. Stevens, Production Manager, The Flintkote 
Co., East Rutherford, N. J., a 1933 graduate of Syracuse 
University. 

Alvar A. Svens, Research and Development, Fitchburg 
Paper Co., Fitchburg, Mass. 

David P. Thomas, Instructor of Wood Technology, New 
York State College of Forestry, Syracuse, N. Y., a 1941 
graduate of the University of Washington with an M.F. 
degree in 1947. 

David R. Wadleigh, Project Engineer, Scott Paper Co., 
Chester, Pa., a 1938 graduate of Massachusetts Institute of 
Technology. 

Ian Watson, Student, New York State College of For- 
estry, Syracuse, N. Y. 


TAPPI Notes 


George A. Balko, formerly of the Mead Corp., is now 
Resident Manager, Southern Division, Hudson Pulp & 
Paper Co., Palatka, Fla. 

T. Cathinco Bang is now Office Manager, A/S Tofte 
Cellulosefabrik, Oslo, Norway. 

Arne Berglund is now President of Fylgid Printing Co., 
Stockholm, Sweden. 

Henry G. Booth, of the Robert Gair Co., has been trans- 
ferred from Bogota, N. J., to the Research Laboratory, 
Uncasville, Conn. 

Edward F. Boyle is now Asst. Superintendent, Bloomer 
Bros. Co., Newark, N. J. 


RANNEY METHOD WATER SUPPLIES, INC. 


Executive and Engineering Offices 


LARGE WATER SUPPLIES 


Contrary to popular belief, a large water supply 
does not necessarily mean an expensive one. 
There are many municipal and industrial sites in 


this country which are located near underground 
water supplies of considerable magnitude. These 
particular sites can afford large but inexpensive 
water supplies if properly developed by the 
Ranney Method of Water Collection. Whether 
your particular site is near a small or large ground 
water supply can be predetermined accurately by 
our engineering staff who are ground water 


specialists. 


Your inquiry would be welcome. 


Ranney Water Collector Corporation of New York 


Water Supply Engineers & Contractors 


Columbus 9, Ohio 
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Robyn A. Campbeltis now Asst. Director of Research 1/¢ 
Pulp and Paper, Minnesota & Ontario Paper Co., Interna- 
tional Falls, Minn. 

Edwin C. Daniels, formerly of the New York State Col- 
lege of Forestry is now Chemist for Texon, Inc., 8. Hadley 
Falls, Mass. 

Myron F. Flotow is now Paper Production Manager, 
Central Paper Co., Muskegon, Mich. 

John J. Graham is now Hard Board Superintendent, As- 
sociated Pulp and Paper Mills Ltd., Burnie, Tasmania. 

Robert P. Green, formerly student, New York State Col- 
lege of Forestry is now a Technician in the Research Labo- 
ratories, Champion Paper & Fiber Co., Hamilton, Ohio. 

Martin H. Gurley, Jr., formerly of Gustavus J. Esselen, 
Inc., is now: Research Director, American Textile Co., Inc., 
Pawtucket, R. I. 

Gerald W. Hough, formerly student, New York State 
College of Forestry is now Chemist, Weyerhaeuser Timber 
Co., Pulp Div., Longview, Wash. 

Robert E. Ingison, formerly student, New York State 
College of Forestry is now Chemist, Champion Paper & 
Fibre Co., Pasadena, Texas. 

Erland F. C. Kiosterud, Jr., is now Secretary, A/S Krog- 
stad Cellulosefabrik, Mjondalen, Norway. 

Theodore E. Kloss, formerly of the Ryegate Paper Co., 
is now Technical Superintendent, Hollingsworth & Whitney 
Co., Waterville, Me. 

Charles M. Koon, formerly of the Munising Paper Co., 
is now Asst. Head, Pulp, Paper & Timber Unit, Office of 
Special Representative, Paris, France, and Dept. of State, 
Washington 25, D. C. 

O. B. Mason, formerly of the Escanaba Paper Co., is now 
on the staff of the Vice-President, Mead Corp., Chillicothe, 
Ohio. 

Alfredo M. Mastrokalo is now Technical Adviser, Corp. 
Peruana Del Amazonas and Professor of Chemistry, Escuela 
De Ingenieros de Lima, Lima, Peru. 

D. Chace Mather, formerly of the St. Regis Paper Co., is 
now Technical Director, Carthage Paper Makers, Inc., 
Carthage, N. Y. 

George H. McGregor is now Supervisor of Pulp, Paper 
and Byproducts Research, Minnesota & Ontario Paper Co., 
International Falls, Minn. 

L. Morris Mitchell, Consulting Engineer, has moved to 
Room 1008, 10 East 39th Street, New York 16, N. Y. 

Carl Moe, formerly of the Stevens Point Pulp & Paper 
Co., is now a Consulting Industrial Chemist, 18 Phipps 
Ave., Rice Lake, Wis. 

Pierre Mougeot, formerly of Milton Hersey Co., is now 
Chemist, Johnson & Johnson, Ltd., Montreal, P. Q. 

Jerrold H. Moyer, of the Champion Paper & Fibre Co., 
has been transferred from Hamilton, Ohio, to Pasadena, 
Texas as Technical Adviser. 

Edward K. Nissen, formerly student, New York State 
College of Forestry is now chemist, Camp Mfg. Co., 
Franklin, Va. 

P. A. Nussbaumer, Technical Director of the Pollock 
Paper Co., has been transferred from Columbus, Ohio, to 
Middletown, Ohio. 

Paul L. Onash, Research and Technical Director, Arkell 
Safety Bag Co., has been transferred from New York City 
to Newport News, Va. 

Edward B. Osborne, Technical Service Engineer, B. F. 
Goodrich Chemical Co., has been transferred from Cleve- 
land, Ohio, to 475 Fifth Ave., New York, N. Y. 

Ward Pigman, formerly of the Institute of Paper Chem- 
istry, 1s now Associate Professor, The Medical School of 
Alabama, University of Alabama, Birmingham, Ala. 

Hf. T. Randles is now Chief Chemist, Paper Div., St. 

Regis Paper Co., Tacoma, Wash. 
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Jesse M. Robinson, Chemist, Champion Paper & Fibre 
Co., has been transferred from Canton, N. C., to Hamilton, 
Ohio. 

Augustus W. Rocker, formerly of the Morris Paper Board 
Co., is now with the American Writing Paper Co., Gill Div., 
Holyoke, Mass. 

D. F. Sampson has been transferred from San Francisco, 
Calif., to Maywood, Ill., where he is Chief, Container Re- 
search Section, American Can Co. 

Frederick N. Sprague, of the St. Regis Paper Co., has 
been transferred from Bucksport, Me., to New York City 
where he is Manufacturing Representative of the Eastern 
Division. 

Robert A. Springer, formerly of The Cowles Co., is now 
in the Technical Service Div., Diamond Alkali Co., Paines- 
ville, Ohio. 

Edward J. Stevens is now Chemist for the Irvington 
Varnish & Insulator Co., Newark, N. J. 

James E. Sullivan is now Technical Director, McLaurin- 
Jones Co., Brookfield, Mass. 

Alexander Szewarc, formerly of The Arborite Co., Ltd., 1s 
now Consulting Chemist, Cellulose Assets Development Co., 
Montreal, P. Q. 

V. Edwin Ware, formerly of the Tarentum Products, Inc., 
is now Project Engineer, Rust Engineering Co., Pittsburgh, 
Pa. 

Wesley O. Wilkinson, formerly of the Personal Products 
Corp., is now Production Superintendent, Johns-Manville 
Corpssdiltony Neer 

Edward C. Willcox, formerly of Pacific Mills, Ltd., is now 
Chemist, Nanaimo Sulphate Pulp Co., Harmac, B. C., 
Canada. 

Wiliam R. Zwecker is now President, Saugerties Paper 
Mills, Saugerties, N. Y. 


Industry Notes 


The Grand River Paper Co., is now known as the 
McLaurin-Jones Co., Grand Rapids Div., Grand Rapids, 
Mich. 


Gr eS 


Wallace W. Weber has retired after 36 years of service as 
Chief of the Division of Information and Education of the 
Forest Products Laboratory, Madison, Wis. Practically 
every published article originating at the Laboratory and 
appearing in Japp and other magazines were prepared by 
Mr. Weber. He is succeeded by Donald G. Coleman who 
has been staff editor at the Laboratory for the past 21 years. 


ee BS Se 


J. C. Lathrop has been elected President of the Cameron 
Machine Co., 61 Poplar St., Brooklyn, N. Y., to succeed the 
late Harold Kinsey. 


* * * 


The Solvay Sales Div., has just issued a new edition of 
their Technical and Engineering Service Bulletin No. 7, 
Liquid Chlorine, 60 pp. illustrated. Users of chlorine should 
send for this bulletin. Write to Solvay Sales Div., Alhed 
Chemical & Dye Corp., 40 Rector St., New York 6, N.Y. 


a 


Contracts covering more than 144 million dollars worth of 
papermaking equipment have been signed by the Sandy 
Hill Iron & Brass Works and the firm of Cartiere Burgo 
of Milano, Italy, both TAPPI members. This will provide 
125 days work for 400 people at Sandy Hill. 


mt et 
C. G. Bennett, Manager, Paterson Pacific Parchment Co., 
Coating and Laminating Dept., San Francisco, Calif., a 
TAPPI member, has developed a new package for holding 
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(From repor 


There are other advantages of using Dica- 
lite that may be more important in your 
particular mill. A Dicalite Engineer will be 
glad to give you complete information 


DICALITE DIVISION, GREAT LAKES CARBON CORPORATION 


NEW YORK 17,N. Y. © CHICAGO 13, ILL © LOS ANGELES.14, CALIF 


DICALITE. 


PAPER-AIDS FOR BETTER PAPER PRODUCTS 
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He also developed water 


celery in shape during shipment. 
ee : for this novel 


insoluble inks and heat-sealing components 
package. 
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Howard L. Vincent 


Howard L. Vincent, President of George Vincent, ver, 
New York, N. Y., was killed in an automobile accident on 
July 21, 1949, while vacationing with his wife i Cape 
Breton. His wife was uninjured. 

Mr. Vincent was born in Berkeley, Calif., on June 25, 
1908 and attended Columbia University. For the past 
twenty years he has been Director of Research of his com- 
pany which manufactures tracing papers. In 1942 he be- 
came President of the company. 

He is survived by his wife, Miriam S. Vincent; his daugh- 
ter, Stephanie; his father, George Vincent; a sister and a 
brother. 


LESLIE 


S. B. Bugge 


Sven B. Bugge, former President of the Tamahawk Kraft 
Co., now The National Container Corp. of Wisconsin, died 
at his home in Tomahawk, Wis., on August 9. Mr. Bugge 
was born in Larvik, Norway, on Jan. 9, 1878, and graduated 
from Horten Technical School in 1898. He came to the 
United States in 1911 as an engineer for the Mosinee Paper 
Mills. While at Mosinee he built a board mill at Bogalusa, 
La., and a kraft pulp mill at Ocean Falls, B. C. He engi- 
neered and built the Tomahawk Kraft Co. mill and became 
its general manager in 1924. Mr. Bugge was a member of 
the Technical Association of the Pulp and Paper Industry 
since 1926. 


EMPLOYMENT SERVICE 


Positions OPEN 


P27-49. Chemist for plant control and production problems. 
Kraft mill in Virginia. 

P28-49. Paper testing supervisor—man able to accept re- 
sponsibility and direct research in the field of paper testing. 
Prefer engineering or physics degree with experience in this 
field. Should have definite interest in instrumentation and 
statistical analysis of test results. Write to The Institute of 
Paper Chemistry, Appleton, Wis. 

P29-49. Pulping research personnel. Prefer graduate chemical 
engineer with several years of experience in the paper in- 
dustry. Must be able to plan, supervise, and report re- 


search work especially in the fields of pulping, bleaching, 
and stock preparation. Write to the Institute of Paper 
Chemistry, Appleton, Wis. 


P30-49. Asst. Superintendent between 30 and 45. Cylinder 
machine mill making roofing felt. Hast. d 
P31-49. General superintendent, New York State. Bonds 


and fine papers. 


Positions WANTED 


40-49. Pulp and Paper Technologist-Engineer, B.S. N. Ne 
State College of Forestry. Three years with pulp and paper 
machinery manufacturer as Research, Development and 
Sales, and Service Engineer. Desires responsible position in 
production, technical, or engineering work. 

E41-49. Control Chemist, 9 years’ experience, rag and wood 
pulp papers. Family, college graduate, 35 years old. Prefer 
location 35 mile circumference of Annapolis, Md. or Wash- 
ington, D. C. ¥ 

42-49. Technical Sales; Chemist, 31, 10 years’ experience with 
cellulose and derivatives, desires technical selling. Excellent 
health, superior references. Midwest to western territory 
preferred but eastern offers considered. 


LETTERS 10 THE EDITOR 


Preservation of Groundwood Pulp 


Ed. Note: In the August issue of Tappi is a letter from 
Mr. Henry Fisher of Westcott & Mapes, New Haven. Conn. 
This commented on the paper by B. F. Shema, “Preservation 
of Groundwood Pulp During Storage,’ which appeared in the 
May issue of Tapp. Following is a response received from 
Dr. Shema of the Institute of Paper Chemistry : 


To the Editor of Tappi: 

“T was very glad to receive the comments of Mr. Fisher 
and I believe that comments of this type should be encour- 
aged whenever possible. 

“Mr. Fisher’s criticisms are concerned primarily with the 
effectiveness of lignasan and not necessarily with the method 
of application which, incidentally, was the prime purpose of 
the article. It must be remembered that the types and the 
population of microorganisms vary among mills. In our 
particular case we were attempting to control a fungus 
which had a high degree of resistance to the organo-mercu- 
rials. Therefore, in our case, this accounts for the relative 
ineficiency of the lgnasan to prevent the formation of 
the brown spots. 

“In many respects, our data confirm Mr. Fisher’s previous 
experiences in the field of pulp preservation. Figure 2 in 
my article on pulp preservation shows the condition of the 
pulp after 6 months’ storage. It can be seen that lignasan 
preserved the pulp, except for the formation of a few brown 
specks which were caused by the mercury-resistant fungus.” 


One of the Men behind Eastwood Wires 


James Dorney 


Whose work is always ‘‘on the beam’’ 


be filled at a time. After this back 
beam is filled, each warp wire must 
be threaded through guides leading 
to the front of the loom, where the 
actual weaving takes place. This is 
one more of the many painstaking 
operations in the manufacture of 
quality fourdrinier wires. 


EASTWOOD-NEALLEY CORPORATION - 


The spools of wire you see in the 
background are being wound onto 
the back beam of a loom. Every 
single wire from the 60 or more 
spools (depending on the size of the 
mesh) must be guided into an exact 
place of its own on the beam. Only 
a one-inch section of the beam can 
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Bias 


Belleville, N. J. 
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GUIDE TO PROFESSIONAL SERVICES 


JOHN B. CALKIN 


Consultant to the Pulp and Paper and 
Chemical Process Industries 


Technical and Marketing Consultations 
Industrial Research Advisor 
Laboratory & Pilot Plant Investigations 


500 Fifth Avenue at 42nd Street New York 18, N. Y. 


HARDY S. FERGUSON & CO. 


Consulting Engineers 
200 FIFTH AVENUE, NEW YORK 10, N. Y. 


Consultation, Reports, Valuation and Designs 
for the Construction and Equipment of 
Pulp and Paper Mills 
Steam and Hydro-Electric Power Plants 
Dams and Other Hydraulic Structures 


KNOWLES ASSOCIATES 
Consulting - Designing 
ENGINEERS 
Pulp and Paper Mills 


BOwling Green 9-3456 


19 RECTOR ST. NEW YORK 6,N. Y. 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Process Studies, Design, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 
80 Federal Street Boston 10, Mass. 


MYERS, FULLER & ADDINGTON 
Specialists for over 30 years in 


INDUSTRIAL POWER PROBLEMS 


ELECTRIC—STEAM—SURVEYS—DESIGNS 
FOR 
PULP AND PAPER MILLS 


21 East 40th Street 
New York 16, N. Y. 


Murray Hill 
6-4630 


RODERICK O'DONOGHUE 
CONSULTING ENGINEER 


PULP MILLS—PAPER MILLS 


IMPROVED PROCESSES—DESIGNS—REPORTS 


420 Lexington Ave. New York 17, N. Y. 


TAPPI STANDARDS USED FOR ALL TESTS 
PAPER AND PULP TESTING LABORATORIES 
118 East 28th Street, New York 16, N. Y. 
MURRAY HILL 3-9761 
SEL 
HEMI 
MICROSCOPICAL TESTING OF PULP 
BACTERIOLOGICAL PAPER PRODUCTS 
WILLIAM LANDES, B.S. Pulp and Paper, N. Y. S. College of Forestry 


PAPER 
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J. E. SIRRINE CO. Engineers 
Greenville, S. C. 
Est. 1902 
Paper * Pulp Mills * Waste Disposal * Textile Mills ° 


Appraisals * Water Plans * Steam Utilization * Steam Power 
Plants * Hydro-Electric * Reports 


WESTCOTT & MAPES, INC. 


Architects & Engineers 
PAPER MILL STRUCTURES, EQUIPMENT AND POWER 
PLANTS 


INSPECTIONS, REPORTS, DESIGNS, SUPERVISION 


New Haven Connecticut 


FREDERICK WIERK 
CONSULTING ENGINEER 


P. O. Box 492 Great Neck, N. Y. 


Reports and Designs for Construction or Modernization of 
Pulp & Paper Mills, Steam and Hydro Power, Converting 
Plants, Etc. 


Calendar of TAPPI Meetings 


NATIONAL 


Fourth Engineering Conference of the Pulp and Paper 
Industry, Statler Hotel. Boston. Mass., October 31, 
November 1-3, 1949. 


Fibrous Agricultural Residues Conference, Terre Haute 
House, Terre Haute, Ind., November 7-8, 1949. 


Fundamental Research Conference, Chateau Frontenac, 
Quebec, P. Q., May 29-30, 1950. Symposium: “The 
Papermaking Properties of Fibers.” 


LOCAL SECTIONS 


DeLtawarE VALLEY SECTION: September 30, 1949, P. H. 
Glatfelter Co., Spring Grove, Pa. 5:00 pm. Mill 
Visit—2:00 p.m. Dinner Speaker—E. W. Clem, Rice 
Barton Corp., Worcester, Mass. “New Paper Ma- 
chine Developments.” 

October 27, 1949, Engineers Club, Philadelphia, Pa. 


Onto Section: October 13, 1949, Manchester Hotel, 
Middletown, Ohio. Speaker—Allen Abrams, Vice 
President, Marathon Corp., Rothschild, Wis. 


Maine—New HaAmpsuHire Section: October 21-22, 1949, 
Lafayette Hotel, Portland, Maine. Panel Discussion 
on Paper Reinforcers. 2:00 p.m. October 21, 9:00 
a.m. October 22. 


Pacrric Section: October 25, 1949, December 6, 1949. 


LAK Erte PAPPRMAKERS AND CONVERTERS ASSOCIATION : 
October 7, 1949 at 6:30 p.m. Hickory Grill, 929 
Chester Ave., Cleveland, Ohio. Subject—‘Paper 
and Paperboard Finishes.” 
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A.GOOD SOURCE OF STEAM 
FOR 
- PULP AND PAPER MILLS 


B&W Two-Drum Stirling Boiler, oil- and gas-fired. 
Also available in four-drum and integral-furnace 


types. 


B&W Black Liquor Recovery Unit. 
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B&W Four-Drum Stirling Boiler with special Hh SSSA : 
bark furnace, Also available in two-drum types. | \ 
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THE BABCOCK & WILCOX CO. k escaig |) 
General Offices: 85 Liberty St., New York 6, N. Y. es | eee eemeenae © 
Works: Alliance and Barberton, O., Augusta, Ga. 045 


e Reduce Operating Costs 


Outstanding 

SLIME CONTROL 

With the 

SYNERGISTIC 

Combination of Organomercurials 
and Chlorinated Phenols 


REPRESENTATIVES IN MOST COUNTRIES 


BUCKMAN LABORATORIES, INC. 


MEMPHIS 8, TENNESSEE 


